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PROBLEM TO BE SOLVED: To provide a RAM requiring lower power dissipation in writing and time in 
erasing and writing. SOLUTION: A plurality of bit wires BLl disposed in parallel each other are disposed so 
that they are intersecting over a plurality of word wires WLl disposed in parallel each other. MRAM cells MC2 
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[ 0 0 7 9 ] m^R-^J^9 a<DMM F>^wWgtt^Cj:0 . 
t''> h,^BL4;&^e>-fe>'^9 a^ilo-C7- F.^WL 1 

»n^-fe>>^m?rL3 0 (ii7 7#b^) o:>i^^ :^i)^9km^ 
htixi.^^r'-di ^m^ti^-To 

[0 0 8 0] 3^*5, mi l<0'^ly:^m^3 0(OW.B(^C7j< 
•rJ:^CC. 'te>xmijfL3 0^3:. MT J 8 <D 2 rxDmitit 

[ 0 0 8 1 ] -r-^^i^^mL/t^. t'-:; hSBL4 ^tc?- 
[0 08 2] 

(^cmm^MLxm^r^^^^-^^. ^i^x. 3mKrFb 
[00 8 3 ] ^mM\,t±%E(DJ: ^ uf^m^.^m^i^-thtc 

MRAM^fflft-r^Ci^^l CDgWi-r^o 
[0 0 8 4] S/c. {ie*C7:)MRAM-te;^TU>fC«, 
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[0 08 5] mi:^6^lfm^j2^^^S^irm 
[0086] 

^(D 1 *:4d J:0'fiuiB*S^O 7 K$^<D ^ "^CD 1 :$:cDrBlCC 

[0 0 8 7 ] 2^^H^tC{^^li3^li2IBKcD^^iBtf.^M 20 
[0 0 8 8 ] *|S0^^cf^>^>if:dtii3fBt£cDemiBlt.^M 

[0 0 8 9 ] :$:|fe0^^C<^eiS*li4iBiit(OKMiBlt^^ 

^'tiom 2 co^mmi)^. m^m 1 (omm^d j: nmnEm 2 40 
(ommi^ii^ ^ tifc^—mmm(Dm 1 ^tdct 2 <dm o 

i^mm^ti. ^ti^n<Dm2<D^mmf)^. luiBmio 

m??^*5 J: ami^m 2 (D mm (^cmm^ti fcm-mmmom 

[0 09 0 ] :2t^^B^tCf^^ff*ii5iBiScDiamiBl«^g 

^'tKom 2 (D^mmi)K mn^m 1 (ommi6 j: c/mibh 2 50 
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(Dmm(icmm^tifcmmm<Dmti:^(omi-^<^u^^2(o 

MOS h^>v:^^^Wb. i^i^l|2(D^i^*9#x.#fS 
(J. fiia^s^i(Dt'^; hscoii2(D*sgi5^-€*n-e^no 

m 1 cDm?is4d J: o'MiBm 2 (omm^cmm^ ^fcmmm<D 
m^j: 3 :i6j:i^m 4 (DM OS h ^>>^;^^^w-r^c 

[0 09 1 ] *|feB^«:CS^fi3}cI16fBlS(DKMfBltl^^ 

nfiiBiii<?:)3£mtiro']^c}g,t^^n/c. miiBii2<oMos 
nmmm 1 <D^m%r^^cmi^^tifc. mi^w^coMo s 

<b. ^^^tCfix. fjfBI^5^*^D^'^6CDMOS h-5> 
[0 0 9 2 ] :$^H^^C^^if*li7iB$ScD®MiEtt^^ 

- FSij. BuiBSiicD^ > 7 i^'mtmmmo)^ ^ 

* ^ Bt|iBl=gSif<7) ^ > 7 >- KJ^O 1 *: i mjf B^SfCD^ -^r 
[0 0 9 3] *^Hgtcf;^-^if^JS8iBtJc(DiE^iElt^M 
HuiB^lfec^>^U*te>'i-TU-rSPtcig^?tSft^D^'D- 

^>Vb7- K$Bi. fjiBlg^<D^^y-fe;l'TU'l'f¥<Oii-^ 
i^^etc^L. t?iB?am<3!:»^'^>':'-F^«. bSIBIS 

[0 0 9 4] *ffeB^tCf^^fS3|^^9fB®CDmmiBtf.^^ 



(10) 



17 



TU'rin;^»^.icD5cMSPtc^n'e'ni^c:f 6n/c^ i com 

[0 0 9 5 ] ^f^H^^fl^^ff^:^ 1 0 lEiSO^aiBlt.i^ 
Wit. mt^'P'^^< t'h\<Oj^'t^)^)\yr\y-(U^W^'^ 

b TieiS: $ tifcmSL<Oj>i ^ jut u >r g¥3M}Ki^S 

[0 09 6 } *:^0jtcf^^ti*^ 1 1 iamo^Miaif.^ 

stiiB > ^ 3? fjiB V :7 h ^^mm^mcomito^B 
rj:yj\^v^^^ -v-r^ sextets o/c:&fS]^ew^l% 

[0 0 9 7 ] :^mM^c%hn->m. i ziaiJcoemiBm^ 

mt^'Pti <th\ h miiB 

SfecD^- KScoJiaT^l^^c^ScT-S^cfc^CciBl^^n. m 
iB-Y>d?^^^J. mfiB-r-i^-r^v^x(D:^ffiii-&SfcT 

IB^ $ n/c ^ ;t'«© > ^ r ^ §0 

[0 0 9 8 ] *ffeq^tc(^^ft*ii 1 3 IBigom^f Blt.i^ 

t'':; hitS^SuiBtSi^fO':?- FSicD^M^PCc^n-^niB 

tuiBiti^(ot:'-> hii^:b^c/fjiB^sfc(Dy- Ytmmm^ 
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[009 9 ] *:^H^tC{S^ig^li 1 4iBSS<0M»iBlt^ 
mjIBlIiiiCD^^'J-tejUTU-Yti'^ F v ^;^t^tclB 

[0100] :$:^ojtcfl^^l9^^ 1 5 iBtScfDMMiBtt^ 

2ocDissp^c-en-eniBis5n. iu^^^n/ct'-:; ma^o^ 

[ 0 1 0 n ^^^^^^-^if^JcJl 1 6iB«c(D^miBlf.^ 

[0102] 2^^0^tc{^-&ii5^^ 1 7 tzm<ommmm 
^ n -2><j: ^ ccib^^ n/ctiiJico^ 2 o > ^ 

(D-r >^*^ :$?CDiBIS:ffl'Jcb('*J5>rtC7:>*ffi^|5CC:^dl^r. MIBIS 
[0103] 2tx^B^tCf|^-5if*ll 1 8iB®(D»MiBt^.^ 

la^n, BiFiBjgi5tt«:mmMccJgi^$ti5®S5ffl>'0:7' 



(11) 



19 



[0104] i^?m^^^hn'^<m 1 9 laecDMMisiti^ 
[0105] -j^mm%^m^'^.2<^imsDmmz^Bi 

m^'pf^ < i 4> 1 -C)(D^i§{*5^ -^r 10 

[0106] *:fSB^^i^^it:^ii2 1 IBtSOfiS^iBtt^ 

?g® ^-r -5 ^s^tifl^rigfiX ^ nr c i ^ o 

[0107] :^mm{%^n'^<M^ 2fBlS(D65miBtt^ 

mjlBMS§1*:<)^S5S^t4i*r«;irX^n-Cl^^. 20 
[0108] 2(s^B^tcf^^l«mii2 3iB®comMiBm^ 

[0109] *ifeHj^c{^^fiA)t^2 4iatscoetti*»s 

[0110] :$:ffeB^^{^^fS*li2 5iatJ;CDm^i*S« 
ti. IyiB^llM*^> lulB^^^'j: < i ^ 1 ocD5^^ h >^oi/ 
Jg^iUT. Jii&ciB^$n/cJSffitt<*ll. ?^ett<*Ji. 

[ 0 1 1 n '^mm\%^n-m^2 ^tmsowmmsL 

[01 12] 2ts:^H^tC<^^lS5j<a2 7iBt£cD5S14<*S*g 

Ji<h^«^^so 1 S«±tciijiB^iiJ3i^WL.TCi^c 40 

[0113] 

[fs0g(o^jfecDff^s] <A. 'mM(o%m\> 

RAM^^. MRAM-fe;U^1«ja:T'5V:7 h^SfiSttftHC) 
---s 0gcDftjg^3^j:-r<t^ccMRAM-b;i/^SBiS:-r^c 

[0114] <A- 1 . ^M«^> 

<A-1-1. MRAMH2;KDt«;5i>^T. MRAM-fe 50 
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^c^TMRAM-tzJUMCti. n ^ 'J =J >Ji 1 0 J:^' 

[0 115]^UT. p ng^^^V:t>- K7C0±§BtCli 
^>^'7N'r>7>^ F 1 2 5{)^iBia$tl. p nig^^V:t 
- K7l*^>^'':^f->X^ K 1 2 5Sr/rbt:5^mh>^> 
^U^g-a (Magnetic Tunnel Dunction : MT J ) 8 tC^^ 

[0 1 1 6] MTJ 8«®Ji«it-C^>»9. T^^^IBCC. 

(P t ) -C^S;5X^n^r>:7'u- hUl 5 (Mill 
Onm). N i aiF ea^(?:>>'^•-v^^T^t^$n^m^ 
5SffiS14ftlll6 (Bi/14nm) . Mn^.F e.sr^Sf^t^ 
ti^im^mtm \ S (MJII O nm) . C o F e^'Sl^ 
«N i ,xF e^,(D>'^•--7p>t'r«^$n. m^b75f°l3^)^@ 
^$tl/c5SiSt4<*M2 0 (MilSnm) . A l.OaT^IS 
liS;$tx^ h>^oW^'UTll2 2. fllil2 nmCDC o F e 
t,mMZ 0 nmCDN i „ F ^^^<D^mmx:\t^^^^V 
:7 h^lS'l4f*ll2 4. P t 'CtgRR^ti^rJ^i^?^? H12 

[ 0 1 1 7 ] MT J 8 MRAM*te;UMC<D^M 

\im\^Wm2 4CDIiTCDXf>CD77[^CC:tdC:t^-r-t^ 

(hard axis) iJ^-^o 

[0118]<A-l-2. fi^^CDMRAM-feJl/Tb'i' 
C0m«?^j:t^it>lI2tC, fit*CDMRAM"fe;l/TU-Y<D^ 
cit^^tJc^^-To t^^. MRAM-feJl/MC 1 «fi!:l:0^CCM 

[0 119] ll2tci^^-rJ:^Cc. Htnc^lftclBIS:^^ 

[0 1 2 0 ] -e-L/T. 9- F5f^4dcl:0^t'':; Fif^rj^^n 
^^JS.'i^.&cMRAM-fe^U (J^t^. ^CC-feJl/i WN-^^il 

-fe;uMc 1 (>cm^m(^9jkr^mt. MRAIVHsJUMC 1 

cDv:7 h5i?®t4<*Ji2 4co;<b->cD:^i^^^ur:tdO. 

HI 2 CCi^^T >^ >^ W COM R A M-te ;UM C 

1 (D;^f>:Sri^5!)^:6l^^CC?!io'Cli^c MRAM 

■\z)iMc 1 (o^s/Si^, m^i^m 1 cc^f j><^ ';*fe>'^Mc 

[0121] m3f(tU^(DMRAM-^)VrU-(l^^l^ 

^x5. tiTCC^dl^Tli, MRAM-fe^UMC UCMl:fl^tCM 
C 1 a. MC 1 b. MC 1 c CD^^^^^LT E^iJT^it 

[0122] »^jA^Q#ic, T F UXjlW^if ^/c^JbcD 
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(Biot-Savart) (Dffil'J^C J: 0 . ®jfeCDMIO tCtJffi^WJ^?^ 
-e-tl^-nWL 1 a*><tO'BL 1 a <bL/Tai2*r^o 

[0 12 4] ^jrfc. s3^4dt:t^maosn^:^[^ts. 

FHWL 1 aCCfcCiTiiac/>^6^r^)^o 10 
[0125] miRr?- K.tfcWL 1 ai6J:amVi^ y h,li 
BL 1 btCB^SODmat^ffiTi. mmcD^m^V^ (MiRT 

;l/MC 1 aOV:? h5^Ktt<*ll2 4(0mit<Dyf\^i)m<0 
l^r«. MRAM-fe^UMC 1 a<DXf>:&f^3&i9 OSti 

[0 12 6] -^ur. -fe;u^^i:^tcj:^^fl:^:^t^ccj: 20 
iti^6^^ct^;^h'>tiJSK ( 1 8 Ojglejfe) f^Ci^c^^j: 

-So 

[0127] -yo. ^<D±T(^ciimt^^- F*i^^J:^>' 
b-'j; hm.(0~'y5(fCL^^mmi)^titlXl>tj:{,>^miR (half 
-select) g-feJUT-ab-SMRAM-fe;!/. •T'liCt^^H 3 

[01281 tJ::^. mRli'y h^MBL 1 atCjc^ffilSO 30 
^al^K-t2;WMC 1 cti. miR^'y hUBL 1 acOiiO^C 

ffiWHx/cC:t'Ct^S3±^«^^^t5^<0:^ 

[0 1 2 9 ] :^\i'y^SMii^ii:h<DlCijZ^m'^J:m 

(D±iB3M^<D^{^^fnTo E14tC:t6l^r1llf{}l^CK^H 

[0130] 40 

-(3) 



Hf+Hr=Hf 
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[0133] ^/c. SH^rHkTlJ^TiSliS (5) xm^ti 

[0 134] 

[ft5] 

2/3 2/3 _ . 2/3 



[0131] m4(>c^i'fhmMfitr:^Tu^ y^j&mt^ 
f*^n-E>„ -^bx. 5E^rHk;^^'TfBSjj^ (4) ra^n 

v:7 h?*?Httf*J12 4CD;^f>t5JS$fi-r^c 
[0132] 
[|S4] 



Hx +Hv < Hk 



••<5) 



2/3 



H, 



2/3 Z/3 

■Hv >Hk 



(4) 
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[0135] "M-^mm, I (omK^^m^'f^m^.mmB 
iit. t':f • 1f>'^'-;KD^£IlJ7:)^6-x^c^ (6) vm^ti 

[0136] 

iiS6) 

[ 0 1 3 7 ] C CT'. Mt'Jai^^. Rt3:m?i£ I f)^^(Om 

(7 ) xm^m>mmc^i>. 

[0138] 
[^7] 

B=aH ---(t) 

[0 13 9] J^ITCDii^ (8) ^mK^iL^)^ 

[0140] 

[^8] 

[0141] (8 ) :^^e>. m^H{tmnmm 1 

[0142] #£0^^6ti±3zliL/cfi£3l^}^i*jCDt:^i*CcB':5 

[0143]<A-l-3. UR AM-^ )Vr U ^ (Dm f& 
^ctOW'f >S 5 tC, i^ilfeB^OllSfetDJf^^. 1 KHS^MR 
AM-fe>'UTUH'MA 1 0CD¥®tS)3t^^"^o 0 5tC^-r 

[0 144]-eLr. V- V^m^6j;:lf\:i'v h^Vim^ 
^&5^,#.«:MRAM-fe>>l/MC2 3&5JgfiR$nri>^. U 
:fo\ MRAM-fe;UMC2CD^f^&*. ^iJAt^D HC^-T^ 

[0 1 4 5 ] ll5CC^-rJ:^^c. ^-iy-r ^iy:^:^^. 
t''> ha:fdcfc(>'9- F$gtc>r^ur4 5gfti< Jc-^^cc^&M 

RAM-te;l/MC 3*^SeS:$nTl^^o ^^Jrfc. ^^flCC^dC^ 
T^J. 9 - FSf^WL 1 (rC)^ OXi^t^m^±('C 4 5 gMt:t 
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[0146] HetiMRAM-feJbTU'H'MA 1 OOS^ 

*5liTti. MRAM-feJl/MC2tC0!l:e^tCMC2 a. M 

C2b. MC2 c<7)??-^^^4brE)5iJ*r^ia^4>^^o 
[0147] K$^.WL 1 afccfcO'iltRt* hi^g 

BL 1 b(>cmm(onm^m,tt. m^o^msp (3nxr 

m/L 1 afccfct>'il!;^t:'-:' VmBL 1 bCD^^^gP^^^ 

4C7)m(l:co:^r^*^Jl©ffii^TiHli5L. -r-^coS^iA-??^ 
[0 1 4 9 ] -eur. '^)vmt('Cj:^mitm':^^^cj: 

*?.0^«:«Xf>JiJS:K ( 1 8 OSmiK) T€)C<bicAj: 
[0150] — ^cD±TtCfigT^y- K*^4dctO' 
^^MRAM-fe;U. f ^^jr^^-^He^C^-Tv 5S?^C7)MRA 

[0151] CCr\ 3MKt:'':; hiff^BL 1 a(,cj:^m^ 

icyr' h?SSSt4{*Ji2 4CDXt*>7!)^[pIK-r^3i?5. S-mSSi 

- F5^WL 1 atCj:^^|fc(D^3MjW-feJt'MC2 bCC-oi^ 
[0152] <A -1-4. -e(D{l!lCDt8;S^J>^7tC. 
Ix-YMA 2 OCD^^tf^^^-To I17tC/^-rJ:^CC. S 

[oi5 3]^Lr. K^^jcfca't'*:; h*jirj*^n 

^g5^,^^tcMRAM-feJUMC3 3!)5ff^0c$^Tli^o J^J: 
4c5. MRAM-fe;l.MC acDtflStJ. 0^ijx.t^ll Uc^*r^ 

[0 1 5 4] ll7 6C7T^-rJ:^tC, -^-iy-r 
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KJ^f^WL 1 LTt'^:6Mii?>TCC4 5g<lSt:t 

xm^^tix\.>h(Dx\ ll7tc^'rx^>>'^vt^«Jr^^ 

[0155] ll8('3:MRAM'fe;UTU-^MA 2 OCDS^ 
^dl^-Ct*. MRAM-feJUMC3 6C<|!g:e^tCMC3 a. M 

C3b. MC3 con^^i^Lxm-fA-^^m^h^^. 

[0156] MiRr;- Ki^^WL 1 ai6j:UmiR^'y hm 

10 BL 1 atcp;TS(Dm?js^?rL-ri. (i^j^r 
[0157] rj:i6. msifC^i^^mMcoiktL^y^i^iit. 

miR\:^y bmSL 1 af^^l^X\itTi)^h±(iC. miRr?- 

[0158] c(Dis^mrrf)^wm^tiht. m^Ro- f 

J^WL 1 afcJ:t>'iM!Rt'-> FS^BL 1 a <7)^^g|56Ci3:M 
$nTl^'5>MR AM-fe;UMC 3 aCOyy h^S5^ttf*ll2 
4Cr)K<bCD7^r^3t?^J10®l^'C|plfeb. f'-^OS^JA;^ 
^O^tTtjn-So ^8CCfctir«. MRAM-feJUMCSaCO 

20 xt:'>:&i^7:)^9 ojgw±lEiliLr.^$nri^^. 
[ 0 1 5 9 ] ^L/t:. •fe;bff^4X^<:<^'^?a^bM:^ttccj: 

^^e^tc«xe>l^SK ( 1 8 0gl]$K) T-Scitcj^j: 

[0160] — ^ 8 (^CTjk'T^MiR^Jl'X'^^mkCD 
MRAM-fe;UMC2 bfcjTLKMC 2 c:c:Jdl^t:4>. V :7 

[0 16 1] <A- 1-5. MRAM-feJl/CDietS::;^!^^^ 
30 ^7i^b>^;^CC. I19-'112 5^ffil^T. MRAM-feJbcD 

[0162] . ;e^iB^Hkk:<i:Oxb->c:):&i^^ 

[0163] ^9*5cl:0'lll 1 0 ^c. m2(^C7jk'tU^<DU 
RAMHr;UTl^-YCC*5C:f ^S^iA^^^B^CDjllRT F iyy^(0 

MRAM-fe^nvic 1 aCDx t:>c7):^r^i. -eti^sis^ 

[0 1 6 4 ] !19fcJ:a'^ 1 Otcfct^^T. K^HxfcJ: 

40 m^^HKi)^rj:'^nmue, = \ sbmtrji^h. 

[0165] ^fc. m 1 14dJ:0'I^l 2tc, 1^5CCij^-r 

MRAM-fe;l^T U-TMA 1 0 CC:[dtt ^S^iA^B^CDilW 
r FU:^<DMRAM-te>'UMC2 aCO;^ f>CD:^r&]<l:. ^ 

To 

[0 1 66] HI 14di:a'lll 2tC^a>T. 5H^Hx4(5 

^Sa^rH kTl^^J^jr-r^Jgtie, = 9 OjSi^^j:^. 
[0167] ^fc. m 1 34dJ:a^'iai 4CC. |1I7CC7J^T 
50 MRAM-i2;U7 U>rMA2 0 Ce:;tel:f 
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To 

[0 1 6 8] mi 3*5cfct>'l^l 4«:fetir, laSHxis 

{0169] y;:cc. 0 1 5 CC, *S^ffi|?H k m^rH 

Hx I + I Hy I ^—^ti.^o^t^TV. 'rUt>h. — 10 
cDSaSHx:rd<fc(:>'Hy^Sca65i. Hx = Hy = Hk/ 

[0171] — 0 1 1 ^JctO'^ 1 2(C7T^'rMRAM 
-feJUTl^-TMA 1 O^^dl^r^*, [BjGite^^l^^OA^ ^ 20 

i^mX'^^o -€-nt^x.. MRAM-fe;UTb'YMA 1 OCD. 

[0172] ^'cirfc. S 1 3*5J:0'S 1 4CC^-rMRAM 
IsT^^ i^^T^-So 30 

[oi73]yctc. ,t^'^K^Hk;:)^;jp*^-:>x^;^t*>(D 

^lif^T^JS^MWH k(D:^[^CDf^3f^^S 1 6--^2 1 
CctlSMtCTj^-To ^j:*>\ 11 1 6'-^2 UiUQ-'Ill 4 

[0 1 7 4] mi efccfccKmi 7^c:rdt^r. s^^Hx^d 

^KI^H k;&5:i^j:t-ft]^«(9,. = 4 5gi3^cC^„ 
[0 1 7 5 ] m 1 8:|dcfct>'lll 9tC:fotir. m^tHxio 

^UHy(Di^^^f)^mcm^^mm-r^^. >^fc*><h*s aq 

[ 0 1 7 6 ] [12 0:tdJ:O'il2 1 CC:rdl^r. 5^^rHx^d 

ft. m\ 8 0C7j^-rMRAM-fe;l'r IxH^MA 1 0^U6l^X 
'iit>ti^i)K 112 O^C^-TMRAM-feJUT U"<'MA2 0 
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[0178] ti±cD^^7:?^6. m 1 3fc<fca'm2 oi^cm 

TMRAM-feJl/TU-/MA2 OCD^fiR^Sfflb, t'-^ h 

^L/C^ mmm^(^'^^^xm2 2--m2b^m(^^xmm 

[0179] 112 2*5ci:0'm2 3«, MRAM-fe;UT U 

'YMA2 0CD^fiSCC:rdl^r. mS ilHjIlCCmij^CDSn^) 

jMJKfc:'-:; hJf.BL 1 al>C:i6l^X{tTi)^h±(>c^ 
miR'y- K*fWL 1 atC:fdC^r«aE^^6:&-C^-i>li^<D 
m^y2:^^^o:>miRr K lx:;^(DMRAM-fe;l^MC 3 a(D^ 

[0180] m2 2*5j:a'llI2 3^fclir. 5H^Hx4d 
cI:C>'HyCDA^^:^'^f5)i;ia-^^^g^'r^<!:. ^^t'^ij^ 
^^|^Hk;Oi:^cC-rftg&J0.= 1 80gi:^w:*D. :^ f> 

[0181] ^/c. m24i6j^l^m2 5{t. MRAM-fe 

;i/T u-YMA 2 ocDif ;55cCc^di^r. ^?^LC7:)v)fLn^:/^ro] 

iMl/^t'-:; hllBL 1 a CCfcOiTJ^±:?5^6TCC. M^R 
V- Fi^WL 1 aCC^dtir^*:&5D:'e>:£<h3^cj:^ri>^i^^ 

(Dm^^h^'^^<DmVRr F^:^CDMRAM-fe;l/MC3 a 

;^h:*>c7:):^i^<i:. •en^*i}^-r^*s^5S^HkcD:??[^<D 

[ 0 1 8 2 ] i^jr^d. 13 2 2CDia'^chi:L'^r. t:'';;FS*5 

cto'-^- F^icc?jfL*rmaE(Dr^t^^Mori^^o 

[0183] 112 44d<J:D^'m2 StCfcC^r. li^^Hx*5 

J:O'HyC07^#^^^|HlDi^^^ia.^-rei, Xb'^ilS 
'^^WHk:O^J^ci:-r^Sti0s = O^<h^cO, ;^f>(D:6- 

[0 18 4]^/c. m2 2^^^xjm2A(D^n(Dnm^ 

i c ^ ^ ^ij ,c^, ;^ $ ^E> W b r I ^ ^ o 

[oi85]<A-2, imn^^>iu±mmi^fcj:^ 

iC. :$:ffeHj6c<^^||iSCDff^,lgl CDMRAM^CJctiJ^. M 

RAM'lr;l/^1flS;'r^V:? h^«ttf*J12 4<D'r-i>- 

o-^bom. m^o<\t4bm(onm^fj:'rj:r>i^mx 

tcfc C:r -5 M R A M-fe >>UC0;^ f > <Dy5\^ ^M^^RiiX 
[0186] ^/c. }1^;^T FU;^Cc4dC:t€>MRAM-fe;U 
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[0 1 8 7 ] <B. m^<oj[m2> 
m<Dm^&(^—y^(om^ mu/mt i^^mmmi^ fix. . 

i^^ Hi b 0#tc -fe > ;^ ^S^ciill T ^mE^ -fe > r > 

tctJti:^-r5titg^wr^« 10 
[0 1 8 8 ] <B- 1 . mmm&> 

<B-1-1. MRAM(O±itm0L>m2d[t:^mM<O 

mt^(omB2(fCi^i>MRAM<omf&^^'t:/u v ipmx- 

^K). MRAM-fe;Ur U-YMCAi. -e^DJ^^IilSS^Tr: 

[0 1 8 9 } 1112 6^C:feC^T. ^ijT K ^7>>'^' :7 t (co 
lumn address buffer) CABiJ. ?UT KU;^fi#^^ 
iiO. (t-^^J^Is. ^^I^IJ. iSi|!iL/r?iJr3-5?'CD 

[0 1 9 0 ] ^»j7^=»-a^CDt3:. ^UT 20 
[0 1 9 1 } v;U5^:7'Ui7ltMUXld:. f'rJ-K^ti/c 

^mimmm'^cR'^ \f)^^{t. t^^tBu. ^^c^^s. 
^« 

[0192] T F 7 ( rm address buffe 30 

r) RABti. tfT FUX<f-^^S(tU, ff-^^JSIs, 

tii|iiLTtfxr3-:$fRDtcm^3T'E)o 
[0193] tfr^^i'-^'RDmfT F bJ^ff ^^-r 
FU. -rrs- F$n/ctfT FU>^{f-^CCffi-:?r 9- Fil.^ 

^^L/m^\h^w> 1 tir^aiiHiKRRw i Mt^^&iti 

tfi^^l±SO/StaA^^l*iJ®JlilSgRRWl3!)^6 

[Q19 4]^/c. URAW^)\^rV^UCAi)^hW.^ 40 
tBUAiT^-:^.. ^-Sl^^. MRAM-fe;l/TU-rMCACC 

[0195] U^^. t'-:; F^(Df&:^JSCCl*?iJ^.^tBU/ 
tt#3A^^2*lJffl][pl3SCRW2 7!?^g^)t^.$ti. '7-Fi^.CD 

i^iimcmm^i^i^/m^^^^mzmmmim rw 2 

[0196] <B- 1-2. URAU<DnW^f&>m2 
l{t. ^2 6CCif^f MRAIVKD^)^. -7jU^:7*U:i7ltM 
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T I 0B^R^l^/ctgJS^COl^r<DlHlI?§[l^^Uri>^. 
tfc. ^ijr FU;^>'^'•:^:7TCAB:^dJ:a1fr FUX.'n'-;; 

:7t RA Btcoc^ri-ilMme^cc^^^^BSbTi^^o 
4s. 02 7tC7j^-r*»^CDMRAM«MRAM 1 0 OiPf 

[ 0 1 9 7 ] ^2 7 tC4o*l^T. MRAM-te^l/TU-YMC 
Ati, MR AMH2JUMC 1 1 . MC 2 1 . MCI 24d^ 
O'MC 2 2 ^Wl/tl^'^o {HincDMR AM-feJl/^. 

h>^wHg^ (MT J ) tpnm^^'^t- FT&m^'JtC 
S^$n/c«3^^W0. ll2 7CCfcOTt3:, MTJ^pJ 
m&inX'mi y -r :t - F <b Oit?'JSi^lHl58?&5llfiffilplSS 

[ 0 1 9 8 ] MT J ^pj^tmr^m-ro^t. mt j 
u-ox. <Lay^mm.u2-:>(owsm^mt^ct 

[0 19 9] MRAM-feJl/MC 1 \ \t. \^ v Fi^BL 1 
i^-FJ^WL 1 icorB^^cil^U^Jlj^^n/cpI^JJSmR 1 
UdcfcO'^V^- FD 1 1 MRAM-fe>il/MC2 
Hi, h:'-> hi^:^.BL 1 iV- FJ^WL2i(0ra1^Cii:^(Jjg 
J!^$n/cpI^Jfi6iR2 1 FD 2 1 

MRAM-fe;l/MC 1 2 tJ. \i y VUB'L2 tV- Y 

,iawL 1 icoraiccifi^im^^n/cpj^ffiiAR i 2i6^u 

^-(t-YD\2^mi^. MRAM-fe;UMC 2 2«. t' 
h,fIBL2 i 9-- FI^.WL2 <!: OTslCCit^im^^ $ tl^^c 
pJ^}SiAR2 2:tdJ:0'y>r:t-- FD2 2^WUri^5o 
[0 200] t*-:; F^SBL 1 *5i:e>'B L 2 mm^\h 

u/#^iA^^2*iJia][H]E§cRW2cc:tdc^r. ^n-en 

NMOS h^>>^;^:^MN 1 1 4d<J:D^'MN 2 l^^/M/T 
FU'Y>mEVoo>&^^^^n^1t^<tJ^ci:":5TU^o -eu 
NMOS h-5>s;^7.^MN 1 14di:&>'MN2 1 <D F 

u-Y^mg&ctj. -en-enNMos h^>>^;^^MN 1 

2*jJ:0'MN2 2CD FU"Y>mfi57!?^^^$ti. NMOS 
h^>5:^;7.i^MN 1 2^dJ:t>'MN 2 2CDV-;^m@CCt^ 

y - m E V , s 5^^^ X e) n ^ «i fi£ i r t ^ ^ o 

[0 20 1 ] ^/c. NMOS F^>>?;^^MN 1 1 . M 
N 1 2, MN2 14dci:2>'MN2 2(D'f- Vmmc\t. ^ 
n^^, NAND^'-hNDl. ND2. ND3^'<i:0' 
ND40l±i^?3!)^^xe>n, NANOy- hND 1 -ND 
4 cO^ti^tiCD 3 o(DA;^itiv;l/^:7'U MU X tcjg 

[0 2 0 2] t'-;; FJ^BL 14dJ:?:/BL2t^. yUSc^tB 
L/»^3A;Zf^ l$IJfp[p]ggCRW HC^dl^T. -^-tl-en 
NMOS h7>S^;^^MN 1 3, Dl^ffiJSRS 1 4dJ:0' 
MN2 3. pl^}JgC^R3 2^/^U1:F^^>mEV,„:^^ 
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V'\^^>mmmm^ti. nmos h'5'>t^;^^MN i 

[020 3] tj:i6. NMOS h5'>l^:^^MN 1 3*5cfc 

-fe > T > ^ ^ -7 ^ I' ^ ^* U ^ 1^ M U X :c 4> S ^ n 

[0 2 0 4 ] ^/c. NMOS h3>>^X^MN 1 3. M 
N14. MN2 3*5cfcO'MN2 4C0y- hm®^«, -E" 
n-en, NANOy-hNDS. ND6. ND7^J:Z^ 
NDS<Dl^t):^^^^hri. NAND<:r- hND 1 --ND 

4 c7) -e ^ -e ncD 3 ocD A:^ « V ;i/ 5^ u ^ 1^ M u X }g 

[020 5 ] y-Ftf.WL l*5ct2>'WL2('S. ^fi%^tii 

o/s^jA^n 1 $(r(ffl{pi?gRRw 1 (rUoi^r. -en^n 

NMOS h^>>=X^QN 1 l:fdJ:0^'QN2 1 ^ifrbX 
NMOS h ^>>^>^37QN 1 UdJ:a'QN2 1 O F 

ix>f>mstci.i, ^n-enNMOs h "5'>>^x:5?QN 1 

2^J:Z^QN2 2(Dh'U>(>mmmm^tl. NMOS 
h-^^t^X^QN 1 2 4o<fca^'QN2 2 CO V -xm^CCt* 

[0 2 0 6] ^/c. NMOS h '7>>?X^QN 1 1 , Q 
N12. QN2 Uo'<J:t>'QN2 2CDy- hm^tWfx:^ 

[02 0 7 ] 9- FSWL 1 *5J:0'WL2^*, ^B^ia 

u/»tiA^^2Mffl]ip]^SRRW2cc:rdC^t:. ^n-en 30 

NMOS h ^>>^>^:$fQN 1 3:fdcfcO^'QN 1 4^frOX 

[0 2 0 8] ?:i:4b\ g|2 MR AM-fe;l^r U ^ M 

CA^2^f 2?fJCD-fe>'L'TU^ i i?U01^ 

[0209] <B-2. ^^iibf^>«Tv 2 7-^12 
Q^^O^TMRAM 1 0 OCDSbi^f^COC^risfeBJ-r^o M 
2Sftt. m^aL^J:Um^72<^^<D. MR AMI 0 0 

ho 40 

[ 0 2 1 0 ] 112 8^C*5l^rt*, -fevy^msso^-r ^ > 
y^i- - h, MRAM-te^bMC 1 K MC 2 K MC 1 
2CDS^3A^:ldJ:0'I^L^I±5L(C|^b'CCD. 7-F*.a^dcfc 
t' F Jitc-^:! ^ nhmK(0 ^:^{f^^-Y^m 
-ttth^. NMOS F^>t^X^MN 1 K MN 1 
2. MN 1 3 4dJ:0'MN 1 4co^^<D'!r- F^S!C<:#x. 

>y^i'-h. NMOS F-7>>^;^^QN 1 K QN 1 
24d<:tCKQNl 3(7)^- F^IStC^x.Jbn'E)^- h^E 



#^2002-231904 
30 

MOS h^>>^X^MN 1 3<DV-XIISV5,0^>-Y S 
>^'^1'- F^7nbTC^'6o 

[ 0 2 1 1 ] ^/c. 112 8CC4i5t^t:. 7- F,1^*5<fcC/tr 
[0212] SMRAM-fe;^CCt^ p nJg^^V^- F;^)^ 

^^tit:ti'E)OT\ x^^^WB^tcw^ija^-z^r-- f<d 

xu^v Fifef.cc('imEv,^dj:o'v,7:)^Ensn$n^c j^cS 

F7!?^'Si^^n^ci:9«:tS/^3c^ti'CCi^(Dt:\ v«> 
V , CDH-m i J: 9 tci^S ^ 
[ 0 2 1 3 ] «T«:*5l^r«. miiV. = V-xmEEV 

[0214]<B-2-l. 7.^ly^^^\-m>m2ShC 

mm-thfcit>fiC. ^2 80C^-r4O(DNMOS F^>-:^ 
;^^MN 1 1 . MN 1 2. MN 1 3:tdctO'MN 1 4:^^12 

m^nxi>h. 

[0 2 1 5 ] T^cC^^. X^>>'^VB#tCt^. NMOSh 
^>>>;^^MN 1 1 fccfcCN'MN 1 3^^^yV(Bttj:h<^ 
^ tc V- h mE V, 1 4d Va 3 ^ V - xmiE Vs s Jt^^-^;^ 
NMOS V'y>i^:^^MN 1 24c5cl:0'MN 1 4?!^^ 
^ ><jt1g i i^j: -5 J: ^ -ir F V, , J: V , 4 CC F U 

[0 2 1 6 ] ^/c. NMOS h ^>>?X^QN 1 1 
>itmtrj:hJ:^(iCy-'VmE.V^:,^WmL. NMOS 
F^>>^;^3?QN 1 2;t)^:t:7i:^l^i;^j^J:9tcy- F^ 

[0217]2^c:te. NMOS F^>>^X^QN 1 1 «V 

- FmjEv,, t Lxiitv 0 0-^ ooomK^wiiwr h. 

[0 2 1 8 ] CCDjSm, f FSSBL UCCiV->^m 

[0219]<B-2-2. m^ih^^Km 1 F 
1 ) >MRAM-fe;L/MC 1 1 tCr-^ r i j ^W^iLts 

7tC^-rMRAMl 0 OXi^t. t'-:; F,SO^tc2X:;^f^tC 

[0 22 0] C<Om^. NMOS h'7>i^:^^MN 1 1 
^6J:UMN \ A^:tyit^.tL. NMOSF^>>^7>^ 
MN 1 2^dctO'MN 1 3^:t:7tt^Ji*r fctcL. N 

MOS F ^>t^7^^MN 1 iicty-::^mm:^^\'\y-(ym 
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10 2 2 1 ) C (DifSII. hW.SLl ^Sn^^S I 

[0 22 2 ]—:^, NMOS h^>>^;^^QN 1 1 ^oct 
O'QN 1 3^:t>«cSiU. NMOS h^>>^;^^QN 

^2 7o:>tE'^^h^^\^f)^-oxmi& I «p7^?^ffin^c ^cc^j: 

NMOS h ^>>^Xi>QN 1 1 tiy-X^esTlJ^K U 

[022 3 } CCDJ:^^CUX. - Fi^WL 1 4d<i: 

S!'r^K^ic<^0. MRAM-fe;l/MC 1 ICDMTJCOV 
:7 h?4^tt(*/lCD>^ f>;&^lpI$EL/r. -r-^T&^^^iA^ 

[0224] <B-2-3. m^H^iLitmi (V-K 
1) >MR AM-te;HVIC 1 1 tC»^iA^n/c-r-:$? 
r 1 J ^i^^^ffit-ia-^. MRAM-feJl/MC 1 1 CD^>r :t 
-FDl HCCD^JflM^WT^^^BPJjDO. -fe >:7.^?jtt I 20 

[0 22 5] FD 1 1 tcJll^^vr;^^E^^J^'r^ 

/cS6tC. ilWy- F^WL 1 CcmEV,^. 31J;^t'-vh 

e5?)CC. NMOS h^>^>X^MN 1 1 :Jdcl:t/MN 1 3 ^ 
NMOS h5'>>^;^5?MN 1 2feJ:t>'M 

N 1 4^tytKmtr^o 

[0 2 2 3 ] fcfcb. NMOS F ^>>^X^MN 1 1 :tc5 30 
J;C/MN 1 3tiV-Xj^7&Woor^5<Dr. y-hMK 

V „ *5 cfc V . 3 <!: u r V D 0 + A V 0 0 <o mE :05 Epjjn ^ n 

[0 2 2 7 ] CCDit. l^ilJi^r FUXCDMR A M-te;l/ 
MC22(Dpn^^^^:<^-FD22CC«. ^M^'nVT;^ 
(7- F,=^WL2CcmEV«. b'-;; hi?^BL2tcmE 

V,) mm^ntc^^x$y^. ¥iij;^r Fu^^coMR 

AM-fe;bMC 1 2:tectO*MC2 1(0^^:^'' FD 1 2 4tf 

cfcO'D2 HC('3:mfi^7&^-^x.e>n-r (O^^-YTX) , M 
RAM-teJi/MC 1 2, MC2 UdJ:0'MC2 2K:m&t3: 40 

[0 2 2 8 ] CCr. oJ^fSCiR 1 1 (T^jr^-^MT 
J) CD2OCDffiBT:ffi0 9^. lSl^^cZ)ffi^R„. 

(Ofii^Rtit-^o 

[0 2 2 9 ] MRAM42JUMC 1 lO ^ )V ^^tM 

CxR 1 lOfii) W:<fc«9:^^^?^^^^^c MTJOjgtn*^ 
R„*5<ta^'RL<D^tC7)•fe>7^mffiCD(S^ I ,:fdcI:a*lHi 

[0 2 3 0] MRAM-feJUMC 1 1 tCtJ-fe >7>miri7!)^ijfu 50 
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n^ic^. NMOS h^>>^>^^MN 1 3CDV-7^mS 
(-7;U^:7-u^-tfMUXtcmt^) (D^EVs^t*. FU>< 
>mEV,ocl:0 ^i&T-r^o 

[0 23 1 ] C(DmEP5Ttiem F >^»»U!fi$ifiiCCffi(? 

c(DP$T^E^vji/?-yu^ifMUX«:^^n^-te 

[ 0232] <B-2-4. «tiA^R«0 (^-T h 
0) >MRAM-l2;UMC 1 HCr-:$? TO J ^m^hhts 

^-b^mtU^^.Xh^. Cti^m'iW^^fc^. NMOS 

F^>>^;^^MNi i*5ci:c/MN 1 A^ty^mtx^. 

NMOS F-7>i^;:^^MN 1 24sJ:D^'MN 1 3^:t>« 

[0 2 3 3] ccDjsm. v^vvmBL.\^m.in^mm.\ 

^Atm2 1 (DTt^hl.^^^'h^-^X'i^y.fl^C 
[0234] <B-2-5. |g^ttJOt^L-.0 ( 'J - F 

0) >MRAM-fe;l/MC 1 KcS^iA^n/c-r-^ 
r 0 J NMOS h^>>^:^:^MN 1 

1 . MN 1 2. MN 1 3:rdJ:0'MN 1 A<ommt. 

tf"-^^^ ro J cDi^^fDNMOS F^>>^;^^MN 1 

^ o mE^ A V ^^^K ^ i'te > ;^ T > r^'Ti^tbT- ^ ^ 
#HsmE^c>?=t-r^-7--i;>;i)5:/s:^ < Uhox. t^Vi^tm 

[ 0 2 3 5 ] ccx\ ^2 9tcmMF>;^J^^s^Ao^^b 

mcDEpamEiS^tt^^-Tc ll2 9^c^dlir. ^i#^CM 

T J tcEPJJDT^>^^v r ;^mE^, ^^Elicc^m f >4^Ji/ig 

inomtm { (R„-Rt) /Rl) ^^-Tc ^dc^fe. HI 2 

9cci^. cn^rtci5^B^u/cMT J -c^^ ^>^>;^^^'u 
<h4>cc. ^>:7^;^^^'';T;i^2;lWf ^2fi^F>^^ 

[0 23 6 ] 112 93!^^^*iJSJ:5oc. (m*5i:t>'2S) 

Eimhv^oi^g^ccBPjjn-r^^E^^o. \ vmjK<Dt 

.tS, p n?g^^V:t- FtCEP»D$n^^Ect«9 0. 1 

vfciimi.^mKf)^w.^Li.K c<Dmmt. nmosf-^^ 

>>^;:^^MN 1 1 iMN 1 3<Dy- FmEVco + A Vpo 

[0 2 3 7 ] CCX\ 2mmm F >^oHg^CDt«^ic:o 
l^THS O^ffiC^Tl^iBJ-r^o ^3 0CC^*rJ:^CC. 2 

fiffim h . ^ 1 s^sesttf*! A F 1 . 

ffi*JlFMK HI h >4'Ob.'>'';T]lTB K v:7F5S 
Satt<*JlFMS. H2 h>:t^;^^^''JTJlTB2. ll2Jg 
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[ 0 2 3 8] ccDJz^ummc^i^r:. mi^J:um2 

S^4Kt4(*llAF 1 *5<:fcC/AF 2(DSTTA^o<fcC>'TB 
;U^<UT!1TB 1 fcJ:0'TB2tCtiVx/2-r-:>(DmE 

[0 2 3 9] — mmm, h >4'oujg^<3Dii^cc«mff 
h>^^)im^t2mMM h >^^)vm^tx'^^mcm^^ 

[0 240] <B-3. f^ffl?jjll>t^±ittB^U/c<l:^ 

tc, *^8^tc{^^Wfe(D?f^.l"2(DMR AM^Cj:nt3!. M 

jstc. ^m^itiu/m^ih^m i *ijaiiiKc rw i fcj: 

lOMOS h^>e;^X^ (MN 1 K MN2 1, MN 1 20 

3. MN2 3) . \'if.^mKy,,t^mm^^m2 

(DUOS h^>5^y^^ (MN12, MN22. MNl 

4, MN24) t^^VXl^^CDV. NMOSh'7>i^ 

OS h^>>^;^^MN i Udcfct/MN 12. MN2 1 :to- 
J:a'MN2 2, MN 1 3:tdi;0'MN 1 4. MN2 3fcJ: 

[ 0 2 4 1 ] ^/t. ^iJgg^UUU/S^iA^H 1 SirfSHeiKS 

CRWl (D±n^ml (DUOS h ^>>^7s^tS-fe>;:^T> 

^ y u ^ itM u X c c tii :^ r ^ c i ;^)^ T # ^ „ 

[0242] <B-4. ^ff^i^Jj 1 >:¥Bm^cm^mt^<0 
B^.2(0^BMl tbX. ^3 1 «:MRAM2 0 O^tt: 

^cC4o\ MRAM2 0 0«112 7^ffil^rij^0^U/cM 
RAM 1 0 0 it5t^fH]ta(D^S;*<^^br46*9, S^^i^O 40 
^iMRAMl 0 0CC4oH:t^NMOS h^>':^>^^MN 1 
1 . MN 1 3 . MN 2 1 , MN 2 3 . QN 1 1 :fo<fcC/Q 
N2 K ©f-^'-bO^C. PMOS h ^>f^y^^MP 1 1 . 
MP 13. MP2K MP23. QPl l4di:D^'QP2 
l^Wi^i. t-i-o. PMOS h^>i;^>^t5?MP 1 I^JcfcO' 
NMOS h ^>^>X^MN 1 2(Dy- hmHicN AND 

hND 1 1 (DfctS;^^^x.. PMOS b^>^:^X:$?M 
P2 l4c5<l:O*NM0S h^>>?;^^MN2 2(0^-1-11 
e^CNAND>Ir-hND 1 2<Dtb;^^-^x, A:^, PM 
OS h^>>^;^3?MP 1 3 4dJ:D^*NMOS h ^>i^7x^ 50 
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MN 1 4(Dy- hmencNANOy- hND 1 3<0ititi 
^^x.. PMOS h^>>^X^MP2 3^dcl:CKNMOS 
h-=r>i^;;^i>MN2 4 coy- hll&CNANDy- h N 

D 1 4om;b^#x.r. hA:^!^«ilfbbri>^.^. 

[0 24 3] 112 7 tCTjs-TMRAM 1 0 0 tC^oa^rtJ. 
NMOS h ^>t>>^^MN 1 1 , MN 1 3©. MN2 1 

Av,oO:>mE.^^tm^ti^(Dx. hmiitcVoob?^^ 

75^;!>^6/y:l^NMOS h ^>5^:^^MN 1 2 . MNl 4. 
MN 2 2*5J:0'MN 2 4^i:b--^T. \^W^W*^tP^tf^ 

[0 244] X^tf^hUif^h. ^3 1 ^7n'rMRAM2 0 
OtCfcl^Tti. PMOS h^>^>:^^MP 1 1. MPl 
3. MP 2 Ud<:fcO'MP2 3^}|?fflf ir. f-V 

[0 24 5] ^/c. PMOS h ^>i^:7,>^MP 1 1, M 
PI 3. MP2 Udc!:C;^'MP2 3^a^ffl-r5C<!:T^. N 
MOS h^Vt^'X^^MN 1 2, MN14. MN22^d<fc 
t>'MN2 4 hA:^O^tjl{b^ll^Ci:0^r^. P 

MOS h v>t^:^^MP 1 1 *5cttKNMO S Vy^^V^T. 
^MN12. PMOS h'^>i^X^MP2 1 fcJ:C/NM 
OS h^>>^:^^MN2 2. PMOS h^>>^;^^MP 
1 3:td<:l:^'NMOS h-^Vt^^^^MN 1 4. PMOS h 
'7>i;?J^^MP 2 3*5J:0'NMOS h ^>5/;?.^MN2 
4^J>r>>'^'-^ (F^'Y^>\ >'^'•>::?T) ^Jl^f&O. MR 
AM 1 0 0 tCj:b-<Tr^gm:^^ffi;«r'#>5o 

[0 24 6] ^3 2 t*. M^aBUfcJ:0'S#3A;t^B#(7). 
MRAM2 0 0tc^dli--S#^m?5SfcJ:O'mScD^-r 5> 

[0 2 4 7 ] MRAM2 0 0tc:rdlir«. PMOS h "7 

>>^X^MP 1 1. MP13i. NMOS h'yl^i^:^^ 
MNl 2. MN 1 4CD-eti-encDy- hA;^J^ft3i^bU 

^^-hi^^mctUK^. ^/cy-- hmEV,3 4dJ:C>'V,,cD 

[0 24 8] PMOS h^>>^::^^$?QP 1 1 i N 

MOS h^>^::^X^QN 1 2(oy- hXt)^i^Mit (P 
MOS h^>>^>^^QP2 1 cLNMOS h^>>^X^5?Q 
N2 2<Dy- hA;'^4>l5Hi) urti^<D-c. ^-hMK 

S*:&t)^cf®[)i'Pt'^MRAM 1 00 tWlCX^^. 
[ 0 2 4 9 ] i^cC^d. :^mtfCi6l>X\it. mEV, = v>-X 
^EVss. mEV.= KU'^>mEV,,iia.SLri^ 
>5o -fJ^j:^^. MJ TCDt^t43^)^112 9CC^L/c4>0<f:llI 
DT'^^ia^tCli. K U'Y>mEVoc^*^MRAM-fe;U 
CDpn«-&;^V:d-- KtCEPSo^n^mECCO. 1 V^S 

[0 2 5 0 ] ^fc. m(^CUfrs^tj:i^i)\ MR AM 1 0 0 
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*5<fct>'2 0 o<Di^^aiL/stiA^*ijsp[p][?§«, mmr 
[ 0 2 5 1 ] < B - 5 . sjf5W2 >^§m^ci^^^mm<D 

j\^m2(D^BM2tlyX. g}3 3CCMRAM3 0 O^TT^ 
fo tai^. MR AM3 0 0(^^3 l^m^^xmmLfcM 

RAM2 0 0 tmm^<omfSL^moxi6^ . mui>(o 

[tPUOS h5>>^P^^MP 1 1 :teJ:CN'NMOS h7> 
>^Xt5?MN12. PMOS h^>:^;^^?MP 1 3:fDj:a' 
NMOS h^>i>;^^?MN 1 4. PMOSh-^^i^X^ 10 
MP 2 1 :foJ:^'NMOS h ^>t^;^^MN2 2, PMO 
S h ^>t>;?^5?MP 2 3:rdJ:0'NMOS h^>>^>^^M 
N2 4(D^n^ilCD KU-f vmSfal^. NMOSh^> 
^^>^^MN 1 5. MN 16. MN2 5. MN2 6^^fA 
Lfcf^.t. PMOS h7>>?X^QP 1 14d<kCKNMO 
S h^>5;^;^^QN 1 2. PMOS h-^>i>>^^?QP2 
1*5J:0'NMOS H^>>^X:^QN2 2 (D-E-tl^'ncD F 
lx'Y>m@rHlCC. NMOS h^>i^;?;t5?QN 1 fc<fcO'Q 
N2^JfA0/c.^.r^^o 

CO 2 5 2 } ^cC:to\ NMOS h 5>>^;^^MN 1 5, M 20 
N16. MN25. MN26. QN 1 :fd<J:(:>'QN 2(Z:)y 

[0 25 3] CtihCONUOS h ^ >>^;^ ^cDg 

(Band to band tunneling) TAT (Trap Assisted Tu 

nnelinq) , >>'n*^ h-i^l-'it (impact Ionization) 
^SRH (Schocklev-Read-han process) i)^. ^(DM. 

P 1 l*5J:U^'NMOS h^>>^;^5?MN 1 2(OFU>f > 
^t^ralCCNMOS h-5'>>^;^^MN 1 5^1f AU, NM 

OS h^>^^;^^MN 1 5cDy- hmffi^m^c^iisttm 

E (CC-C«^EVcc) ^C^-r^CitC<tO. NMO 

U-Y >miE^ffiM*r -5 C i:0^r# -2)0 

(0 2 5 5 ] mEVcc^Voo/2+V,,„ (N 

MOS h ^>v^:^^MN 1 bcDUtl^fOimE) 

NMOS h ^>^X3?MN 1 5^^B#:t>1:^^JCC-r 40 
-2>cfc^tC-^;i§o T^i. NMOS h^>t^>^^MN 1 
2i)^tly^W^Ct^->tcm'^. NMOS h^>S^;=^i^MN 

1 5 t ^^i±T . 2 -^cDJSKTt^^iE^iJ^cmt^ ^ ti/ctt^s i 
3^<C»9, tSCi^fijtC^fcONMOS h^>t;^;?^i?MN 1 2 4c5 
J:tKMN 1 S^cffl^^x b UX^E ( Kb^>mE 
Voo) ^mL<tj:^fcib. MN 1 2^d<J:0'MN 1 5CD h 
-^)V<DV-^MiMi!t. NMOS h v>t^;^^MN 1 5 
^ffiAOJ'cCl^it^. t*^cCt)t>NMOS h^>S^:^^MN 

1 2tci^<Dm^o:>v-^'mmcit^'c. ME^'C&mt^ 
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[0 2 5 6 ] ^J::fd. mEVcc^V,,/2 + V,,„iL:^c 
<D«, CCOi^SiCj:0NMOS h-^V^I^X^MN 1 2:rt5 
J:0*MN 1 5tc}]Dt)^x h UxmE3t»^^0<^/Wc3:j:5 

C 0 2 5 7 } ti±(D?Am«. NMOS h^>^^:^:^MN 
16. MN2 5*5^C^'MN2 6^:?dl^r4:>fH)tir^>^. 
[0 25 8 ] ^/c, PMOS h ^>^:^:^^QP 1 1 ^di: 
O'NMOS h7>>?;^^?QN 1 2. PMOSh^>>^:^^ 
^QP2 1 :tdcfcJ>'NMOS h ^ >>^X ^ Q N 2 2 CD-en 

-en<3[)FU'('>misrBitcif Ao/cNMOS h-^>>^x^ 

[0 25 9 ] ^tc. J^±CO|5fe0^tc4dCiri'3:. f'-^CDS 
# jA^B#tC MRAM-te;l/TU-YOfcr-:rh*t&C 

[0 2 6 0] ^/c. MRAM-feJbcDp nJg^^?V:t- K 
<50f-^:bOtC. MOSFET^TFT (Thin Film Transi 
stor) ^^^VJJ<-^ h^>>^>^^^^D2^>/^:7^#1^>S: 

[ 0 2 6 1 ] <C. ^tecom-.3 > 

RAM^J. MRAM-teJUT U-f*:^^- FIf.* ^C^J 

[0 2 6 2 ] -^r^fy^. W.U<D^mM^P. 12^.0:^^ 

5^ (9) r-^A6n^o 

[0 2 6 3 ] 
[^9] 

\ 



(9) 



[0 2 6 4] ^/c. gB,1^tC7jfLn5mat^ 1 iT^i. yS 

mMJiPU'-'X'^ (10) T'^x^n^o 

[0 26 5] 
[Ifel 0] 



p = Rl2 = p 



(10) 



[0 2 6 6] fie-^r . igJ^cDS? 1 ^^>a< -ttwt. 

m^ntiVX2^<0\^tJi^ . n^fiJ (/c/iiL/. n t3: 
R A M 4d C ^T»^ jA<5^B#(D?^gm;^? ^ffii/i t- ^ C i 

[0.2 6 7 ] t.fc. f5]G7- F^f.^cjgj^.bri^^^^y 



(20) 



37 



r ^ -fe ;^ -c # jg: L i i I i ^ *5 ^ c ^ , 

10 2 6 8 ] Lf)^Ltj:i)^h. U - VU^tmoV-^^O - 

FStc^fiJ or iS^cDS^ ^^a < -r ^ c i J: 0 . Ihj- 

M R A u<DM:i^m umf&(^c -:>i^rmmt^. 
[02 6 9 ] <c-i. r7-h'm(o^m> 10 

<c-i-i. mmimf&>m3 4ic. ^- hiu^m^iL 

fcURAMA 0 OCOmm^y^^ y ^mv9ikto 03 4(C 
[ 0 2 7 0 ) ^MR AM-te;t'T 6 

1 R R w 1 J: t>'^ 2 (Dmu(^ mm ^ntc 
t' y hue 9 (Dm I (om^uam $ titmrn^iti o/s 

^iZi^^ 1 *W©3§C RW 1 :t<5 2 CDJidPCC^.^ 5 20 
n/c^'JM^liJ0/#€riA^^2 SUaiElggC RW2 <!:^ W 

[0 2 7 1 ] fj:^. ±t^^mmmmmm(Dmm2(,c^ 

\.>XimLfcURAM 1 0 0~3 0 0 tm^<tL. IHIC 
[0 2 7 2] -eur, ^MRAM-feJUTU-r 6 6CC>(^JJ; 
[0 2 7 3 ] ^/c. tfr=3-^'^tf)S-r^^aiftOAND 30 

[0 27 4] mm(Dj^^O'^)vru>(mmm o 

<D^>f >'7- F*S6 7 <5:<DS^gptC«. ^^U-feJl/TU 

^il^;^*^7 0:fdct?>V F^.6 7^A;biT^2 

i)K 'nm^aLxm^ii^^mimmmiRR^ I ^ifrL 
T^yy- F5^i6 4tcigi^^nri>5o ccov-y'v-}' 

me 4i)^^URAM'\z)ly7U^ 6 6(D7- F^Ii^^i^o 40 
[0275] <C-l-2. m^m'^>&,T. MRAM 

4 0 ocDKif^cc-Di^rijfeBji-r^o mt^. y^'j-fe;bT 

i^^miRmi OCDl Oi^ 'Y>9 - F^6 7CD1 
tt^bT^i. r£t4'fl:b/c^^';-irJl/TU^iMM^7 0*5 

Fj^6 7tCg.t^^n^AND^'- h 6 1 

[0 2 7 6 ] CCDJt^. rStt^bU/^c^ F;^.6 7 

t3:MRAM-fe;Utc«i:}gCc^g,1^^nJ^cCl^/c<^, -e<D^S: 
CCl-J. MR AM-fe>»UT U-Y 6 6 ^tS^ST^MR AM-b>>U 50 



!t#|ia 2 0 0 2 ~ 2 3 1 9 0 4 
3S 

^^cm^ l^<DO- V mc J: ^) MR AM•{2:)V^m^R't^ 
tSiS^chb-^-c. 7- F8tc^^n^gM5()^yv;ipa^cf&i;^-r 

So 

[0 2 7 7 ] ^eCC. l-0(DMRAM-fe>»bTU-C6 6^ 
Cli-C. MRAM4 0 0('i. if^^CDM R AM-teJb^31i;^ 

[0 2 7 8 ] c cr'MRAM-fe;uco^gccot^ri5^Bjf 

[0 27 9 ] c(Dm^. MRAM'\2)mmcju:xr(o 

( 1 1 ) tC^-Tck^^C. MT J(OSS:CT«R<i:pn 
FO}g-&SSCoi^iE?U«:S.mb/cSm 

[0 28 0] 
[^1 1 ] 

Cm Ctmr Co 



[ 0 2 8 1 ] (D3 4tC^-rMRAM4 0 0 6c^dl^T«. 
31}K$n/cMRAM-b;L'TU^ 6 6 ^^'C01;^■7^»7 - F}^6 
4 CC ! gj^ O T I ^ S M R A M -te ; KD T ^ -fe >^ $ n S <D 
-C. 1fy7-F»6 4<ht'';; h,«6 9<!:Cr)rB^^?jitn>5m 
7- F$f.^^f<iL^j:tMf/3(:tCi:l:-<T. MRAM^z 

[0 2 8 2 ] rj:^6. MRAM4 0 0 ^C^dl^r (ilt - 

HUdA^mmr^mmy-htLx. ANo^-h^ 
-h^(Dm(ommy-h^m<^^xh. ^^y-fejbru-T 

3M}Ki^7 04dJ:OV^>9- F«86 7<D rmghj *^>t^ 

ctx\ MRAMAootmrnconm^m-r^o cc 

X\ mmo r High J ^J:Z>' fLavj iC-i. Sff-^mjEO 

[0 28 3 ] <C- 2. 9- Fif^CDP^Iift> 
<C-2-l. i^M1«^>lE!3 7- F*^^P*a"Jlft 

U/CMRAM5 0 0CD^f;3c^7'a -^tJ^H-Cij^-ro 113 5 
OC^-TJ: ^tCMRAM5 0 Oti. mfiOMR AM-fe.'UT 

8 6 1 --8 6 n ^(ix.riiS, 

[0 2 8 4] ^'^:V-feJl.TU-Ygf8 6 1 ^^fltCj^tlt^. 

&MRAM-iz;Ur U-Y 8 5ti. tlii^CD 7- Fil^.8 3 

1 (Drnmcmm^Mcim^j-ib L/m^i2:^^m i *ijsp[h] 
sgR R w Udcfc 2 ot^mcmm^^Mrm^itib/ 
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§^ii^^2*ijfflJiEi3gRRW2<h. mmon'v bms9 

(Dm 1 (otSimcmm^ titcmn^ihLym^i^^m i m 
mm^c Rw 1 i6^v^m2(ommcmm^ Mmm^ih 

[0 2 8 5]-eur, ^MRAM-fe;l/TU'Y 8 5CC>f4ft> 

-^jiru^miRBQ 1 1-9 1 m?:)^ieis$nri='^o 

[0 2 8 6 ] ^/c, m^(OAUD^'- h {^v'^'u-j^ 

WSMRAMHsJi'r U-r 8 5 Ki^io[):$:3Stc— SSjf 
[0 2 8 7] ^^'J-feJl/T UH^iM!Ri^9 1 1 -9 1 mi 

Tb'Y3lM?.9 11-91 mCD{5in5?)>i-^^>9- KJI 

8 4(7)lO<b^A;bcb-r^2A;^C0ANDy--h (P- 

1fli^aiO/S^3A^^l filtaiSSSRRWl 

KS8 3P&^SMRAM-fe>'Ur U>f 8 SCD^- Y^UtU 20 

[0 2 8 8 ] ^/c. ^g?S^D1^:7'^'^-^^';^'rrI-^'8 1 
cr)||lCDA:^CO^Tt*. pe-^:';-feJUTU'raP8 6 1CC>M 

[0 28 9 ] ^Ur. 1S^<D1^>^^n->'^';U'r:3-:$?'8 

1 (Dm2coA:^^7)^n^nt^. ^ti^^DANoy-h (-^^ 
^>>^*p^y<;uf^3-^') 8 OcDtB;bccg^j^^n^i:7'n 
->^>';U'7- Kirf.8 y -Y >l^'^-^^';^'rr3- 

^^'8 0<7)tB::^jccm^$nri^€>o 30 
[0 2 9 0] -^^'j-fejur U'YgfjiMf.g 0 1-9 On 
li. K^8 Titmnc^iej^r^o. m 

[0 2 9 1] ft!l<0-;>^'^:'j'fe;UTUW'll4>^'t';-b 

;ur u>fgf8 6 1 iisjDlfjS^^L. ^ti^nigiS©-!^ 

[ 0 2 9 2 ] ■ri^ci::b'^. ^ 'J -teJUT U-rgp8 6 1 - 8 

9 0 1-9 0 n:?&5ie^$n. y-^rtJ-feiUTU^fSfSe 1 

- 8 6 n ^ ti-^'ti^,^ $ n ^ y'^'u-j r 
=3-^'8 1(DII2(DA::^«. -^n-e^n:^/o-^^o^9- K 

[0 2 9 3 ] 3^cC4«. tIgif(0^-Y>^'P-^<;b'rn-y8 

o«. T K^':7^^i-^».af8 8tc}g^^^nri^'5. 

[0 2 9 4] <C-2-2. ^gKj{'P>tiTs MRAM 

5 0 0(D8imc-ol^Ti$iBgf ^^'J'fe;UTU'Y^8 

6 1-8 6n«. ^-t 'J-feJl/TU-Yg^im^itg 0 1-9 50 
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1 -8 6 nl^CDlg^OMRAM-fe^UTUW' 8 51*. ^-^r 
•;-fe;l/T U>fiiJRii:^9 1 1 -9 1 mtCcfc^JilJi^^n^o 
[0 29 5 ] ^-^eU-feil/TU-fSfS 61 — 8 6 n (OfM^^ 
113 4>l:fflC^Tl5iB^U/cMRAM4 0 0 £f5]^«r^ 

-KS8 4CDl-^*5r£tt{t-r^<h. Stt^bO/c^-ty-te 

u-YjiJi^^ig 1 1 -Y^^- h'Bs 4tc^g,^$n 

KtI8 3^r£14^b-r^o 

[ 0 2 9 6 ] CCOm^. rSttfbL/c^ ^V^- K^f.8 4 
<3[)^M^Ct^. MRAM-feJUTU>f 8 S^tf^^^MRA 

U-Ytcig-S 1 K.t^tc<l:OMRAM-te;b^il!RU 
-CC^/ct^3t^<DMRAM^Cl:L^T. 7- KJiaCc^^tl-SS 

[ 0 2 9 7 ] ^/c. m^^t. j>i^V'\^)iri^'<mm^Rm 

9 0 1 i KS^8 701 o;&^r£14^tt-^ 

rSttitu/cy^v-fejuTU'/SfiiM^.g 0 i t^'p 

[0 2 9 8 ] C(om^. r£14^tL/c^'P-^^'J^7-~ F*^ 
8 7(D^fiCC('J. y-^rij-feJl/T U'Yf¥8 6 1 — 8 6 n ^ 
ISScT^^MRAM-teJbr 8 5 CD^Sj!)^^^^?^.? C^/c 

j:^MRAM^ji'^miKrhmmcit^x. y-h-mc 

[0 2 9 9 ] Str^r. 7- F«I8 3it*"^ F*^8 9i<D 
AMOCl:b-<r. MRAM-fe^bT U-fCDfll!((D3|fr^CCj:b« 

[0 3 0 0 ] <C- 2 -3. ^-mf)^^mit^tltcM 

RAuco±itmf&>m3 6(,cy- h'fi^m^mit^^fcM 

RAMO^^W-m&O-m^fTsr. ^3 6CC:foC^rti. 4 
fl(DMRAM-fe;l/r ^-^8 5 1 -8 5 4 5&^Lt:«i^$ 
n^. 4<i<D-;>^^ V ■fe>'UT b-Yil8 6 1 — 8 6 4^(ij^ 
/cMRAM^^br:}o«9, 4<i<D^-=t 'J -fe^UT U 8 
6 1 -8 6 4<D^n^nw:>!^rEUr. 4:^<D^'^V'^)^ 
TU^g^5liM^9 0 1 -9 0 4;05igiS:^nri^^o ^ 
/c. -^^-t •J-feJlxTU-mcc^dC^'Ct*. 4fil<DMRAM 
•feJbTU>r 8 5 1 — 8 5 4CC*trDL''C. 4 :$:CD^ -^r 'J -fe 

i--Y3lM^.9 1 1 -9 1 4^^@2ia$nri^^. 

[ 0 3 0 1 ] ?^j:*5. 113 6CC^t5l^-C(*MRAM-fe;UTU' 
8 5^(D^t«iSti#J$3^j:7'p y ^XBL. ^P-y>';U 

7- Ki^8 7^(Dmmm^^^9^wxm^^(^c^-oxi.^ 

113 6^^6. l^f^^hy-Y*m^Vim\l^tiX\.^^ 
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[0302] <C-3. M'-j hB(0^t^]> 

<c-3-i. mm:mf&>m3i (,c. \i'yhm^^mL 

/CMRAM6 0 0CD^i^^7'P t^Hr^To 133 7 0c 
^•Tcfc^tCMRAMe 0 0«, 1g|S(DMRAM-fe;l/TU 

^ 1 6 e^woTc^-So 

[0 30 3] ^MRAM-fe^UTU-^ 1 6 6tS. mm<D^ 

- 1 6 ooD^ 1 (omimmm^tifc^nB^itiLym 
^ih^M 1 siJiaiiHissRRw 1 ^xum2(ommcmm^ 
n/dfi%^>aiu/stiA^m2$ijso[p]KRRW2 m 
^(D\^v bmi e4<Dm\(o^u(fcmm$nfcmm^m lo 
u/g^iA^m uuaiBi^scRw 1 ^^u^m2<Dmmc 
mm^n tc^m^m u # i^-^?^^ 2 syso ihi c r w 2 

xm^MofcURAui oo--3ootm^tL. men 

[0 3 0 5] -^L/T, ^MRAM-fe;L'Tb^ 1 6 6CC>r^ 
It. U T . L J^C Utf T^':^ - ^'tc JgM $ n ^ ^ ^ U -fe Jl/ 

[0 3 0 6 ] ^tc. mT:=i-^'^mfSir^mmo:>AND 20 
h 1 6 2cDtB^)tc, -^n-en^H'vt' ^ h^^i 6 7 

«^MRAM-feJl/r 1 6 6 Of*:; hl|CD*:|StC— S[ 
[0 3 0 7 ] 1t^(D^^'J-fe;l/r Ix^jMMil 7 Oilt 
TU-YiMMfa 7 O^J^fc^V-r >t'-:; hit 1 6 7 ^ A:^ 

<b*r'52A;^)ONANDy- h 1 6 1 

RW 1 ^/>urifr^t' V h^^Il 6 4te:}g,m^n-cii^o 30 
C1^:7'h'':/ Mil 6 4 5()^^MRAM-feJl/r 16 6 0 

[0308] <c-3-2. mmmi'^>&.T. mram 
6 0 ooiftmcoi^^rijie^-r^o mt^. y^y-fe;ur 

U-YilMSl 7 0OlOi^^>t'-:; higl 6 701 O 

7?)^rStt^ ^ i . r§t^ it L /c y ^ u -te ;i'T u iliRlf. i 

7 0*5j:C>'>-r>t''> hJJil 6 7Wg^$n^NAND 
y-- h 1 6 '^<Oltit)('Cm^^tifcV-:f\^'y h*ra 
6 4^rgtt^t-r^o 

[0 3 0 9 ] CCDli^, mmufcj^ hmi e 40 

7«, MRAM-te>»l/tC(3:ieSCCS.m^n3^j:C^CDr. 
^MtCtSMRAM-b^UTU-Y 1 6 6 ^^S/aT R A M 

TU>ftC?g^ l^COt*-;; hStCcfct^MRAM-feJU^i^tR 
[0310] $e)CC, 1 o(DMRAM'fe;l^TU>f 1 6 6 

(^cmmt^mm (cr^^) ^mMv^^i.^tm<r:^ 

h<DX\ MRAM6 0 0^3:. 4#^CDM R AM-i2;U<l:31!R 50 
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[031 1 ] MRAM-feJl/CDSS^COCi-C {'^, ( 1 

i)^. ^3 7tCi7^t-MRAM6 0 OtCfct^rti. iiJR^ti 
/cMRAMbJUTU-Y 1 6 6 t' hj^xl 6 4 

^j^Lrl^'S>MRAM^2^^CDJ^T^^•^2>'^^n'2>OT^ 1f 

yt'-:; h,^ 1 6 4 i 9-- Kn^il 6 9 t(DVi[^\tx.nhmm. 

{t. t:-;; vm.^6^m{jt^imj&^cit-<x. mram-^ju 

[0312] f^^6. MRAM6 0 0^C^\.^X\1^-^zr\:: y 

vmi^Amm-thmm^'-vtx^x. nand^- 

h^ffli^ri^'S)^^ NAND^- ^t<:pg^$n^^<DT' 
ti3^c^<. l?flx.t*ANDy- NORy-h. XOR^ 

31tRii:^l 7 0^^J:OV W'^t:'-;/ hi^l 6 7© fHighJ ^ 

-i>oi« fLowj ^^•rtfeJi<h, ^(om<omm ( tloivj ^ 

T-SCiT. MRAM6 0 0 ifBjtlO^ajm^^-r^c C 
ex. fSilCD THighj :fd<i:C>' T lowJ t{t. ^ff-^mji 

[0313]<C-4. t'^;; hii;^CDP»^Jl{j:> 
<C-4-l. ^^tt^>gI3 8^C. v%9.^?mit 
l.^cURAUl OQCOmr^^y^"^ -J ^mxm-f. ID3 8 
CC^-rj:^CCMRAM7 0 OtJ, mfKDMR AM-feJbT 
U-r 1 8 S^WUrlS^^n^nfiCDp^-^tV-izJl/TU'-l' 
g¥l 8 6 l--! 8 6 n^{ix.TC^^. 

[0314] y-t'j-tz^UTU-YI? 1861 ^{^ijtcj^n 

^MRAM-feJUn-'T 1 8 5t*. ^SlfecD 9- F,ti 1 
8 9 Om 1 (DS^POCjgi^a n/ctfiS<??^l±i iA-^^ 
1 $iJt®lEl5SRRW 1 fccfcU^m2 co^SUtCg^Jgl^n/df^ 
^ttlL/S^iA^m2»lp]5§RRW2<!:. ^tiJlOt'-:; 

vu 1 8 3<Dm 1 mm^mm^u-^tifmrn^ti^ii^ym^ 

jh^m 1 fUaiHll^C R W 1 O'^ 2 (D^SI^P&CfgJsl^ n 
/c^UI^<;^Ui U/St 2 SiJtailelKC R W 2 i L 

[0 3 15]^br, ^MRAM-feJl/TU-< 1 8 5CC>Pt 

'j-te;bT u>f3iMii 9 1 I'-i 9 1 mj^^^sei^^nrci 

[0316] $/c, laiJiCDANDy- h 
jbr'n-^') 18 10ffi;^?CC. -en-eta^ >t' h^^ 
IBAtmW.'^tlXX.^h. U^. -p^-Ofc'-;; hSl 8 4 
co:^?emSMRAM-l2;!/TU>f 1 8 SCOt'-v hSO*^ 

[0317] ^^'J-fe;l/TU>r3MW*i 1 91 1-191 

m i tlMO^ > t: 8 4 i oSc^auctJ. -^r 

V-te;l/r U-TiMM^ 1 9 1 1-19 1 m(Dfp[ti;0:»<L^ 
>h:'';; Mil 8 4(D1 o<!:^A;^iT^2A::^OAND 
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C(D-!t:/t'^. 8 3*^#MRAM-fe JbTU-Y 1 

8 5(7)9- K^P.(hJ^d:^o 

icDmi<oA;^o^r«. >^'j-fe>n^Tu-fg¥i 8 6 1 

HC il gi^ $ n Tl > -5> o 

[0 3 19]^L/T. 1tii(D1t':/:^D-^^'>'^f'=i-:$7 1 lo 
(p^^>^'C^-/^';^x^ 1 8 0 <7)aU;btcg^^ n 

[0 3 2 0 ] ^'fJ-fe;bTU-YI¥31M^l 9 0 1-19 
OniJ. :^'P-/N';bb'-:; h,^l 8 7 i (iM^^cC ^lei^T^ 

[0 3 2 1 ] 3^cC4o\ ffiCD^'=e'J-fe;bTb-Y?¥4i^-=E:';'te 

;bT u-Yi* 18 6 1 iiajD^fiX^wu. -en^n^giJiCD 
1^::^^5^p->'^';^f"a-:$f 1 8 Hcg^.^$n, ^ti^ti<o 20 
lt?lfe(D1f :7'^'P->'>'>'l'rP-^'l 8 1 ^^^V-tzJl/T U 

[0 3 2 2 ] f J^jrb^. ^-^rU-izJUTU-rg?! 8 6 1 
1 8 6 nCD-^tl^n^C>t^0LT. -fe;l/T U 

1 9 0 1--1 9 0 n;?^^seiS:$n. >; -fe;l/T U 
g¥ 1 8 6 1 - 1 8 6 ncc-^n-enjg^$n^ig?s<Dif :/ 
^-p--^N'juf^'n-^'i 8 1 cDi^2cDA:^^i. -en-en 
p-/^';^t'';; hjli 8 lSife<D^>r>i:7'p- 

8 ocDtB:^ccg^)l^$nrt^^o 
[ 0 3 2 3 ] ?:;c:to\ ?iij5(7:>-;>^^>^'p-^<>'^T*'=3-i^'i 30 
so\iX. T Ku;^{t-^Si¥i 8 8tcjgi^$nrii^o 

[0324] <C-4-2. ^gSjf^>J:UT> MRAM 

1 0 o(Dm{'^^c'r>i^xmm't^. ^^>;-fe;i/Tu>mi 

8 6 1 1 8 6 nl3:. y -=6 'J -fe^UT ^^^31!^*^ 1 9 0 
1 - 1 9 0 nCCctOf5in3?):»;!»^iijK?n. ^^»J-fe;UTU 
-Y?? 1 8 6 1 1 8 6 nrtCDlg|^C7)MRAM'te;br 
1 8 5C*. ^^')'^)\yr\y^miRt% \ 9 1 1 1 9 1 m 
CCJ:031iK$n€>c 

[0325] ^^•J-fe^UTU-YSflSei — 186n(D 
iiji'PtJ, 113 T^ffit^rlJiB^U/cMRAMe 0 0 iPtll 40 

m^u. y^y-feji^Tu^iiiWa 9 1 1 ci:^ 
> t' h 1 8 4 (D 1 o;0^r§t4^l:-t ^ t . rStt^bb/c 
'j-feJl/TU^)M!;^iSl 9 1 1 i-^-r>t'':; \ 8 
4CCS*^^n-2>ANDy- M 8 2:0^. -?-CDm:^CCigit?. 

[0 3 2 6 ] C(Dm^. r£14{bL/c^-Y>t'-v h*?a 8 
4(DSMtCtJ. MRAM-fe^l/T 1 8 5^1g)S'r^M 
RAM-feJKDSS^^^^nJ^JCt^/cesi). IIISCDMRAM-fe 
;UTU-YtCig^ i:$:CDe':; hifStCj:«3MR AM4z;b^31 
};^L/rc^/c«e*(Z)MRAMCCj:b-<r. t'-;; hJ^^C^^n 50 



#§f1 2 0 0 2 - 2 3 1 9 0 4 
44 

[0 3 2 7] ^/c. i^iJAtar. ';'fe;UTU'/af3i!RJi 

1 9 0 1 i i!7 P V 1 8 7 CD 1 -ot^m^it-t 

tfKi-J^)\^\^v HSl 8 7CC!g*?.$n5ANDy- h 1 

8i;:?\ -ec7)ai:^tc jgj^^ n/c^ 'Y>t' 7 hJ;^i 8 4^ 

[0 3 2 8 ] CCDil^, rgtt^bb/c^>'P-^^'^^f hji 
1 8 7cDi?SCCtS, y-t';-b;UTb-Yi?l 8 6 l-'l 8 
Bn^^RX-r-SMRAM-feJUr U-Y 1 8 5 0SS*^S^ 

hJi&CJ:«9MRAM-l2;U^31tRt-^t1^^CCj:b-<T. t' 
hmc^^n^SS3!)^A'li^ffiM-r^o 

[0 3 2 9]t^^oT. t:'-:; h*^. 1 83^9-- Ft?. 1 8 9 

<b coral ^ttfen-^msti, t--^ hi^^p^ii^bL>:^i^iS*(o 

MRAMtChb-^r. MRAiyH2;l/TU-YCD<l^CDiaiStC 

l:bWLriJi^^-r^/ct:rt;;^j:< . ^^V'^)\yru-(m(om 

[ 0 3 3 0 ] i^ci::ro\ t^±l5^0gL/c^Jfe<Dm".3 tC:fdl^T 
[ 0 3 3 1 ] < D. mU(Dj[m4 > 

[0 3 3 2 ] < D - 1 . mmmj^yms 9 {t:$^mM(Dm 
tec[)m^4tci^-6MRAM8 0 0 (omfSL^^^-Tm^^mx 
hh. ^3 9tc*jCir. i:i^K:^^ftci2S:$n/c'7- F 

hJl4. 5:tectcx6y^^5siHcw^cseis:$n. 7-F*a 

4c5<j:afb^-:' HiT'J^^n^-&5S,'5?,W:MRAiyH2JUMCA5 
ffJl5;^nrMRAM-fe;UTU-f MCA l^tit^UTl^ 

[0 3 3 3 ] UKAU'\i)\^U0<Ommm l ^t^I^TB)* 
[0 3 3 4]'eLT. MRAM'fe;UTU-^'MCA 1 ^IX 

.fc9Cc:3H';M:S©>f I D^^ie^^nrc^ 

[0 3 3 5 ] >t$2'^^ I DtS. ^jiia^^^' -r^utt^c 
lg)!^Lris^^n. 9- Fjfifa '-3;()55i?i^^^r^^c?s 
-oT^^iPi^nrc^^o 



(24) 



45 



[0 3 3 6 } ^L/T. iDom^mt. mm 

[0 3 3 7 ] MRAM-teJl/TU-TMCA l<Dlt 10 

[0 3 3 8 ] 3^j::t(5. H 3 9 tCfcl^T^JI^H^cOfigSi. 3 
if 3 ?iJcD ^ 'J -fe ;u T u -Y ^^3^ ^ ^ ^5 ?f i ?ij CD 

[0 3 3 9 ] ^/c. -0^'^:$? I D. 9-FJ;^l'-3. 

[0 340] ^/c. S39r&3:, IftB^cDgSEJ:. -/V^^'' 
\ DCOm^tUO^^'y^^t. MRAM-fe^l/TU-TMC 

A 1 cDf-;/^<fcDA^<7j^L'n^^;!)^. cn^cPH^^n 

[0 34 1] ^fc. MRAM'\2)VMC(DmJ^(^cmcmm 

iitrj:<^ t?ijx.t^gi3 o^mi^^xmmLtc2mmMv:y^^ 
<h 4> 1 -oomn h >;^J^s^^fif^mm^s^T'mm^>'^- 
[0 34 2] ^/c. >f>:^'^>^t^. V7 h^tmtti*^© 
[0 34 3] CCX\ mS QCC:i6ii^A-A^X(Dm'm 

mx^^m4o-^m4 2^mi^x. mram8oo<d«j 

mm(DiSM±. ms 9 t\i:Xmt^^^' y ^VfrsLX 40 

[0 34 4] m40lt. —mm^mcoiKP^.o—m^n'^b 

-Cl^-So 114 0^ir:TJ:^CcMRAMH2;l/MCtip nJg 
FPN(D±g|5tC, (MT 

OTSISCDMRAM^Jl/MC^ItiiSit'^V':? h^SJSttf*^ 

(DM R A M-fe Jl/M C <DX t* >CD:/5"f^ti:e^ l^T I ^ ^ <. 

tUib-ib. -O^^^ \ Di)^:^^>^^'^(OiKP:^X 50 
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gP(D>'>i'X^iitt^brMRAM-feJUTU>i'MCA 1 

[ 0 3 4 5 1 1^4 1 iit—mmii(otm(o—m^mLxi.^ 

di5-^tiin hct t^pt^ <rji^. nmx < mr^^^^-t h 
[0 34 6 ] ccx. m^^^^ys\=::^(oi=5\^^m^(o 

^CCJ:«9. :^r<DMRAM-b>'l'MC0DV:7 h§Smi4f*S 
2 2(D>^f>35»^|5lB$0c:effliJ^r^^. •r-:$'*5— 

[ 0 3 4 7 ] 1^4 2 IJ— ti#^iA^C0t^SICD— {?'J^^U 

r I ^ 5 c — Ji» ^ 3A ^ > ^' ^ ^ %mM U A 

;^$n'E>i. -r>^'^'5? 1 DCC|gl<D:^|^<LtiJg*tCDm 

2cD:^rS]^c®jf£?i^^«n. ^7TrT^cfc^cc:£:3^i^cDK^*5 
[0 34 8 ] ccx. s^iA^^a-r>^t*>cD:??r^^iii 

<D^WCCJ:0. ±X(OURAU'^)\^UC(OvyVmM^ 
f*J12 2CD;^t:->3ti^l5lB#Cc:Sc^f^^. 7^- ^?!)^— JibT 

[0349] <D-2. \^mn^^>^mL(DUKAU-\z)\^ 

[0 35 0 ] — :^^]|fe(DJf^MtCct^MRAMr^i. 
mSL(OU R AM ■teJKDf'- ^— fSV^*^ ^ l^tS — 

hptKxmts^ 

[0 3 5 1 ]<D-3. ^J\m>^i%i(OMRAM^z)lCO 

[ 0 3 5 2 ] 114 3 tc. ^mk(oym.A<o^m^\t. or 

MRAM9 OOCD^mS^^^To ^d::to\ |I!4 3CC^dC^ 
X\%. i*BJO<MS_h. 4if 42?iJcDMRAM-fe>H/TU>rM 
CA 2^^L/ri^^:;J?^, tf <h^iJ<D1f ^Xti. CtlCCPSS 

[0 3 5 3 ] ^43tC^"rj:^tC. MRAM-b^UT U >f 

[0 3 5 4] y V y VUV "^X^i^XXJ^y y 



(25) 
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iten. 1114 3 (^a6i.^x\tf^tii>^muB^'^nmi)tt 

10 3 5 5] 114 3tC^dl^-Cti7- KI;^WL 1 (0±mc 
- KJ^WL 1 :fecl:0'e y hBB L 1 CO^^MSPCDW^OF^ 

F.^.WL 1 OT^PCC. h F B L {'J h' 

hn*f.BL 1 CD±SPtt:ie^$nrii-i>o ^'cC^d. ^4 3tC:fd 

[0 3 5 7 ] ^4 3^c4dt:fA-Aj^feJ:0'B-Bj^r'0 
ttft®^^;?5c^. Igl4 4:foJ;C/114 S^C^n^ni^rifo 

[0358] E!4 5tC?7^*rcl:^tcMRAM-teJHVIC('^ p 
nJg^t^V:^- KPN(D±^PCc. M^h>:fOUjg-^ (M 

T J ) mm^ntcmf&^'MLXi.^^. 

[0359] C(D<J:^«:, MR AM-feJl/T U -TMC A 2 

CO±TtC. .7 t' hJIF B L^dctt/^'^ 

^CCF^Urti. ^7 •:;>':x t'-;; h.^F BL4dJ:2>':7^ 20 

B^oc |5i i; 7^ |S] ^ c i r— ffirS^ * ^ i ^ t*— # 

[0 3 6 0 ]J!i4d. yy vtys>.\^ V h^^¥ BL^<^U^y 
7 S^:^ 9- F^F WLtC:tdl^>r . — 

t'-;; hi^BLfc<tO'9- F^tWLyJi£-r®S©:^r^<!:|HiD 

^c-rncmt^c 30 

[0 3 6 1 ] Vvv ly:^ t' F».F B L:i6j:Uy 

(iCim'r^<Dx\ mm^^<'iM'^^t. -i5fci^x<h::^\z' 

[ 0 3 6 2 ] J^jr^d. ^:^iy:2.t: y h^F BL:^J:V^y 

(,csmumm<Dimm^^b^ <x^^. 

[0 3 6 3] ^tc. —mm^mm6j:i^-mm^iL^M aq 

J:Uy'7vzy:xO- F.^.FWL(D;^^>>'WB#tCti. :7 
•7 y iyz^ hi^^F B \^^<i:Uy ^ V - YUFW 

L^m\&th^tx\ mmm^^mm^^mr ^ y -< 

X^mmi^X. MRAM-fe;l/TU-YMCA2^(^.S-rS 

[0 3 6 4 ] Ui6. t^±|^0^U/c:MRAM9 0 O^C:fet^ 
MRAM-te;UTb-fMCA2^ 

-C4>ilfflpJ^H:-C^'E>c ^I^,1«JS^MRAM9 0 0 AcbO 50 
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"rii4 6tc^-r. 

[ 0 3 6 5 ] 114 atC^-Tcfc^^C. MRAM9 0 0A^c: 
^dC^Ti-itg?^<5r)MRAM'te;l/TU^MCA27^WF 
i>>^««:ieS$nr*5i9. MRAM-feJl/TU-fMCA 2 
CDi5?'J^>?=trD:r^cfc^^. MRAM-te;bT UH'MCA 2 

[0 3 6 6] yu->'^'J^:7 ^ •:;>':xt:' hSGBL4d<fc 
C^'>/D--7^';^:7'7*:/e^^9- FiglGWLli. MA 3 CCtj^ 

-r 7 ^ t' h^.F B l^'^oXUy ^ 7- F,i:i 

FWL<bfa]Gigitfe^WL. mmtm^-^^tK mWiCOU 

R A M-fe ;UT U ^ M C A 2 tCitilKlfiffl ^ ^ -SO"Cgf/Yx 

[0 3 6 7 ]?:c^d. UlMmiyfcyy yiy:^\dv Vi^F 
BL^dctCK::?^ 7- F^FWL. ^a->'^';^>'^ 
•:;5x^t''> ^i^.GBL:fo-<^:y^'^'^--'^'>'^:7"5 
F^^GWLCD$lJSP[p]3g«. I112 7. [13 1, [13 3iC^d 
l^ri5^s^L/c. tfl^^aiUyS^iA^lll ^|jiJt2li[15§RR 
WK ■ffgc^ffiL./S#iA-^ll2$irfSl|p]5§RRW2. 4d 
J:a^TUI%^liib/S^3A^^l ^MS^SCRWl . ^'J^ 

^ai L/s#32v«?^ii 2 suapiHiffsc rw 2 ^^i^;^ l t 4>m 

[ 0 3 6 8 ] ^)^c. 114 6CC7K-rMRAM9 0 0 AOcfc 
^CC. SacOMRAMH^JUr U>f MCA2^Wf 

^MRAM-fe;Ur UH'MC A 2 (h !h] C^Ufc J: O'P] G^f 
4dl:r ^#^3M!R(DM R A M-fe >»UT U M C A 2 tcfc l^r 

®jhL3&5gi£ti -5 pje^tt:^^ $>^<ox. mmm.m ^ imr h @ 
mx. 113 4--I113 8^^t^ri5^0§u/c, ^m-^nicv 

[0 36 9 ] < E . mmmmb > 

T, v-t^-r ^JH^. t}^rj:< ti^iMi:i±<o%my' 

[ 0 3 7 0 ] < E - 1 . mmnf&>m4 1 ti^f^q^o^ 
mmm^^mhuRAu 1 0 0 ocowmmiSL^n's-^m 

Xhh. 114 7iC:tdl^rMRAM-fe;L'r l^-TMC A3CD 
mk(0\::y hJ^BL 1 CDl^ 1 0®SI5tC-7;l.5" ^i^M 
UX l;05igi^^n. m2COJSSI5tCv;l/^'7'U^tfMUX 
2 7!>^m^^nTC^^e ^/c. ttl^coy- FliaWL ICDI^ 

icDis§p^tiFu^>mEVpo?^^^-^x.6n. iasco7- 

F*f.WL 1 (7)-^ n-eno^ 2 CDSSPCCCiNM OS F^> 
[0 3 7 1 ]^/c. v;l/^7'U^1fMUX 1 ^(-JlSi5iCD 
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OS h'y>ly:^^QMlf)^mB^ti. SNMOS h^> 

[0 37 2 ] ^it, •7;U5'yu>?1^MUX2ti. 22f:<D 

\iy htBBL 1 CCS^Ur 1 ocr)'Y>^^^^ I D 1 

M U X 2 II^CD t' hj^ B L 1 CDJ[^,SfcCD¥»tCt@ 

^-r^ii^cD-r >^'^^ I D 1 ^mf^^tixi.^^. 

[ 0 3 7 3 } ^j::to\ hiiBL 1*5J:0'7- Ki^WL 
ICCti. IE2 6^ffltiri$iB^L//c?iJrn-:5^-^tf7'=3'- 10 

[0374] <E-2. mmm'^>''^X(^c. mram i o 

-Kmc. b'-:; hJf^BL HCBL 1 afccfcO'BL 1 bO?? 

[ 0 3 7 5 ] ^T. jM«r Kb^^^^tf'?- F*^.WL 1 

yjfen^o 20 
[0 3 7 6 ] '^Xl^C. miRr KU;^^^t5't'-:; M^BL 1 

hS^BL 1 a ^m^LXm^i2^^mm\ .f)^'^ )V^y' 
MUX2CC<fcor. iMJKt'*;' hi^BL 1 atcfgif^^n^ 
^V:^^'^^^? I D m^jh^mmU(DJi^^ 

I D 1 ^(^cmmt bT«#$n^o 

[0 3 7 7 ] ±ifi'f I D UCS^^n^. fe^ 

—-foO\^v hSBL 1 ^v;l.^-:7-Ui7-tfMUX2CcJ:-o 
T3liRL.r^^< <b. >r>y^^ I D 1 ^rSli/c»^3A^ 30 

m» I .jo^^igiiji^t' h,t^B L 1 b tc&n. i , t 

[0 3 7 8 ] C^ma^. I 2^*. -7)V^y'U^VM\JX 1 

^Jiiur. ^Cir^^i'^^•^/a^cp ucmMi UTS 

BO'v;l.^7'Ui5'1fMUX 1 *5j:0*MUX2^ 

[0 3 7 9 ] J^j:*5. MSS(DNMOS h ^>t?>^^QM 1 
CP l:*^6O^?^0DffiidiCr)i^'< ^ >iJ7'6C^t)'t±r :t> • 40 

1 . y - K,^f.w L 1 (^cmi^imm, i oc ^rs^-r ^ ^ > ^' 

[0380] <E-3. i'^mnm>&i±tm L/C J: ^ 
I D 1 ^6j:ZJ^^^^^iy^CP 1 <0 L C^tJi^fOffi 'J 



[ 0 3 8 1 ] < E - 4 . mm>^m^(DBm(om^^^i 

tLX. 04 8CCMRAM 1 1 0 0C7)^®+g;iSi^^-rc 
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MR AM 1 1 0 OCC^dl^Tti, U4 7 ^Cn^L/cMRAM 
1 0 0 OcOl«/SCCj3ax.r. MRAM-feJbT U^MCA 3 
(Om^O V - KJSW \.\<0%\ (Om&U^ v ;u ^ :7' U ^ 1t 
MUX3 3&«}g^$tl. ^2(DiSSRW:-7JU^>''Ui5'1fMU 
X4:^^5Jgj[^,$nTL^5« 

[0 38 2] $/c. -^jU^^'U^ltMUX 3 6C(.itg?SCD 
V- KSWL 1 0:*:|St«:»JSUr^t:r^n/c^ift<Z)NM 

OS h^>i^X^QN l^^^Jgit^^n. ^NMOS 

>^:^ Q N 1 (?) y- y^mi!tci'i^r -f i> c p 2 7^)^^giyt 

[ 0 3 8 3 ] ^/c. •7;U^7*U^1fMUX4('*. 2*^D 
7 - FJ^W L Uc>rt L/T 1 o<D A^^^t?"? I D 2 

MU X 4 Cc^S. l^aiifO e 'V hl^WL 1 C7)l=£f^<7)^55^iCtS 

^'thmWOA^^'^^O^ I D2:?t)5ig,m$nrc^^o 
[0 3 8 4] C(Dcfc^3^C«^C0MRAMl 1 OOiC^Jl^ 

X\%. h,iiBL 1 tC:JoC:t'E>«tiA^mS/cC:f'CJ'cC 

1 D24oi:0'=^-^'>'^•>'^CP2CDLC^t}M;$:f^J^or y 

'5>^^sm:^ ^ $ 0 ccfiMT ^ c i tO^-c # ^ o 

[ 0 3 8 5 ] ^cC^D. 1 D2*5<taf^i'/>*'>^ 

C P 2 (7) L C^Jitc <:i: tiA^m^)f,c7) it ^ JUijf^ 
>f >^'ii7:5? I D 1 :focfcC^'^^'^^•^'^CP 1 (7)LCft 
Jltc ^ -5 <h |5]tir ^ ^ cDT'lj^ HJ«^lil§t- h . 

[0 3 8 6 ] ^/c. -Y^^'^^ I D 1 
CPK -YV^^^ I D2:}dJ:0'^i'^^'>'^CP2Cc:4« 

i-'MUX4tci3:ct6n/c. — fl^W;^ccmrS^^m§2^i^SIpl 

[ 0 3 8 7 ] ?:^:fo\ -O^?'^^ I D l^^cfcO'I D2<hL 

^ ^• >r ^ ; 1/ ^ > ^' ^ ^ ffl C ^ n & ^ a t ^ o 
[ 0 3 8 8 ] 114 7 4dJ:C/114 8 tcTT^-Ttf i^X^^— ^iJ-C^ 

[0 38 9 ] <F. ^ffi5CD?f^.ie6> 

[0 3 9 0 ] < F - 1 . S«te;?S>[l 4 9 ^C*^Bg(D^ 

jfecDm^>5 w^^5at4(*at^offiT®«^^^T^t-„ 114 9 

{bfli^Sc^tii^ U r3>^iLM^c7)if:fe^f Bi I L l mm^ 

[0 3 9 1 ] mi^MM L 1 cD±si5cc«. mmM^^&<D 

n M^^m^^Wt-^ n 52 'J =i >]i S F 1 4d J:a^'l:b$5W 
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[0 39 2] -eUT. pMt^'J=i>llSF2CD±SPtC 

[0 39 3 ] -rtxio^. Ti)^hm(^. ( P t ) 
f&:^n^v-yy'\y- hMTPL. N i „F e,,CDv^-v 
a-f -Cti^$n^?7]ffl?Smt4f*Ji I F L (mm4 n 
m) . Mns4F e..rl8^i£$n^5?814(*JlAFL (M 10 

/II 0 nm) . C o F e^^lHJN i „F e,s(D^^-^ 

l,03'C+t«^n^ h>^oUN'';TllTBL. fliil2n 

mCDC o F e tmMZ 0 n mON i F e.^CD^mBr^ 

[0 394] */c. ai^^ ^ hmcL<D±mat. m^c 

ti, ^%u^v^^mm(Dmm±mt Xy^mmm i l 2 

nr i^^c 20 

[0 3 9 5] XL(O^0tmm^m^^WM'tti\t. 

9^c^-rcfc^^^j:MRAM-fe;bTU-YMCA 1 ^ff^^T^ 
[0396] <F-2. f'^ffixA:^>C(Dcfc^tC, i®± 

[0 39 7 ] <F-3. ^?f$W>ll5 0CC. SOI (S1 
licon On Insulator) StRcD^SitC, ^ejb. p nSa 

[ 0 3 9 8 ] ^5 0CC:Bl^T^S. U rJ>S4SS BiCC 

tcso 1 Jis 1 ;&5iBS:^nrii^o -^-UT. soms 

1 ±cc^sii4 9^-roii5]o^^^*^iei^^nTt^^o 

[0 39 9 ] 113 lfeJ:C/^3 3^ffil^Ti>iBjL./CcfcO 40 
CC. MRAM(C«MOSF ET7&5i^;^^-C*€>o ^UT. 
SO I Jl±tcMOSF ET^B^ST^iS^iSm^iSi^ 
r#-5cor\ MOSFETcDffljf^ilK^iK OT, 
e^6C tJM R A MCDiJbi^ilS 4>il< -r ^ C <b :0^-C# 

[0 4 0 0 ] U^. J^±l5^BJb/c|||ffe(Dm-.66C:fel^T 
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[0 40 l]fiEoT. *-|feB^CC:}dl^r^*. fH]67!)^<DS^ 
[ 0 4 0 2 ] < G. ^SSC0?f^^.7 > 

RAMI*. m\m-^miLmi^^r\ic^mmM':f^v ^ 
[ 0 4 0 3 ] < G - 1 . ^^«i*> s -r. -^^wmms. 

[ 0 4 0 4 ] ^5 1 ^^fet^r. >^'^:'J*fe;bT U-Y 3 1 <D 
iliSlplSSiUr. yijr K^:^>'^'•:':7T 3 1 . ^iJxr^-^J^ 
3 2. ^iJi^^aib/»^iZ^^$lj15IllE]5§3 3 . tfTKU:^ 

iA<;z^^*i]8lllDi5S3 6:0^. ^ 'J -fe;UT U- 3 1 coJlH^Cie 

[0 40 5 ] ^/c. ^CDfi^CDlSt^:/n ';;il7<?:L/r, 

(overshoot) . (undershoot) U/dl^ 

tc. ^l^^fiitcMTE S D (Electric Static Discharq 

e) 0884 4. ^iH^nri^-Sfi^^flPIb/cO. M-^ 

^^IH-r^llt^^W-r^^ii/tliilel^g (Modulator/D 
enodulator) 4 3. "f'^ y\ym^^^Wt ^W^^'m't 
-2)DSP (Digital Signal Processing) 4 2. ^ ' j 
-teJUTUH^S 1 <l:i§^[D]?§rBlOf-'-^CD?gStDf*>/r ( — 

:7 T h + i- ';^>'^ 5 1 J: > K^^i' ';^>'^ 5 

2. ^^'j-t2;ur U'f' 3 1 cDr-^cDAtti:^^$'JeP'r5 
Attl:^=i> ha-^ ( l/0=i> hP-^5 3) . 7*'- 
^(Dvi^SOifl^tf ^CPU (Microprocessor) 4 1^ 

[040 6 ] fi^*CD¥z»l*iElt.^^. m&SlDRAM. 

SRAM:tecl:0'EEPROM^r'«. ^^'j-feJbTU-Y 

tcMo s F E T^^t^/cis?). '^mtmwo-^mh^m^ 
[0407] ccr. 1152 \,c-^mm'mM<m'm.i 

fl^^MRAMl 2 0 0(Dl®;^c^:7'D ^mr^fo 
[0 4 0 8 ] 115 2tC^dliT. MRAM-fe;UTU-YMC 
At*. MRAM-l2;l/TU>fMCACD/iIiai513g. -tUf^ 

^iJT K :7 tCAB. yiJ-rn-^CD. ^iJI^ 

^mL/S^iA^Pta)IelS.SCRW. tfr KUX^'n*-:*:?^ 
RAB. ifrr3'-^RDfe<:i:mf^^mu/#^iZv;?^*') 
Wm^K RW(DieiS:«SiSO±Bj5tC:t-^<-^ :7* 1/^15 

[0 4 0 9 ] ui6. mim&<j:>\^mx. m^ktm 23^ 
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[ 0 4 1 1 ] S^-^r. MR AM-fe^UT U-f MCAt(5?f(D 
mfSL. 'r^ci::b^MRAM-feJWr U-YMCAOJUaiHl^S^ 10 

M R A M -fe ;U T U M C A «^ iCjf^^f 'S) C <L T- 

[04 1 2] <G-3. m^m>mb 3(^:$imM<Dmm 

[0413] ^5 StC^Tcfc^tCMRAM 1 3 0 OCCfc 

l^Xitt. MRAM-t3:;Ur U-TMC A3(?^ jlj22lH]SSfcJ:2>* 

-^vV or nr 20 

[04 1 4] XKOXd^^. MRAM-te>>VTH'MCA 
JST^Cir. MRAM-fe;bTU^MCACDi2^{i^^ 

[ 0 4 1 5 ] < H. ^SSCDJF^l". 8 > 

< ^mLm(Dy&m.<DW^ > ^§^^m omM miPi sccgh^u 

RAM13:. MRAM-fe^bTU-r <b, MRAM-fe^UTP-Y 

-jV'tX^. vV^^^ly ^->\^t\JX\^(0^^v^- 
V>^cW^t^\J^cMZ'? (Milti Chip- Package) <fMfMi%% 

[041 6 ] <J¥i&>MR AM-fe^Ur U-YcDJliSlelSS*? 

^u^mmm':^^ ^cDi?it0tcDSAff^iiRragt« 1 0 0 
0- 1 2 0 o^cfijgr^i^. — MRAM-fejbru-f 
<DSiiB#co^;^J?^jS;SSti^^ U -SSrt^^ >) 4 0 0 
-7 0 o'c^jgr^^o 

ff^/SrsST&M 0 0'-7 0 0 *c^gr^^iesxficc:}di> 

rMRAM-feJbrU-Y^JB^L'Cl^^o 
[0418] ^(D^c^. MRAMCDiii^X^ltC^dl^rt^ 

[0419] —yj. ^t'^x^t 1 o(7)^N* > >:r-i;^^e:tS!S5:<Z) 

C(D<l:^i^i3ii:^&ca£^. #iH«^^«. MRAM-fe;!/ 
rb-Ci> MRAM-fe;UTU'YcDJi]^lp]Sg*5cI:CK^M1>l 
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y ^ ->il/<l: Lri OCD^^*'V ^->^K:JR*flU/c«^OMR 

CCMCPiiilcDMRAM^tf^^ctJ. m^k(0^^y^-i^ 
tiligT'tiM R A MCC*tit.r 1^ I ^ <!: ^ gSiaWlM o /c. 
[042 0] WT. MCP«)SOMRAM^^i^-r'E)/c 
Lfc±x\ mtM(Ojim 8 t<Hf.2>M R A M 
2 0 0 ocDfiiiS;tcotiri5iB>^'r^o 

[0 4 2 1] <H- 1 . fie*(DMCPtt3iCCOlir>¥ 

2i(*l^^^^t5'^2§<*^ :7*(D^^:^iS<h Lr . fit*. 

QFP (Quad FlatPackape) TtJ^^l^enr l^fcj^J^. 

mt{ttA.^moi^^^(om^mmxmt^csp (cmp 

Size Packaqe) -66^^*^^*^^ So C<om^ 

-^jm « . Q F P CC r ('i -6 /jN $ IS xmtj^ 

OX. ^^wmiSfflLS I-^PC (Personal Computer) 
fflDRAM^tCfflC^6tlTCiSo 

[0422]IS54tC. fi£3ftCDCSPCDti^CD— {^iJ^ffir 

2 2 0OT^®«>'^'u;i/•<-^^^>lfil 2 S^JCoT 
[0 42 3] v'N*-;; 3 >M1 2 3tiM^l:e>>Jr3> 

-v' 3 >0 1 2 zi^c^t'mLo^u^mm^^ htt. ^=mw 

^vy'\2 2(DAUi*?S^i>^J:'2>5^':'^'mfi!l 3 2i}K 

So 

[ 0 4 2 4 ] ^-t? 1 2 9 ht.m^U^OmK'kU 
L/. -ecOlfina5:«)^<b*^f*^^:'::7'l 2 2:?!?51f A^nSc 

cc-c. 1 2Q(D^u%mm^^^c\tmmm 

tSl 3 4 6Cj:-:>rMt>nSo ^i^jS®S«l 3 4<7):$:i* 

-^e3ii^^Ba>'^'>:7'i 2 7 j^)^ie^$nTi^So 
[042 5] /gffisis 1 3 4«. mmm^^-m^^i^y' i 2 

5:fdcl:0'fi^f£5l^ffi*ffl^^'>:^* 1 2 7 ^rt^PcDtS^Ccm 

mMocjgjr.*rstfiifccort^i5i2« 1 3 o:ft5j:o' 1 3 1 

[0 42 6 ] F^^PIBI^. 1 3 0:fdcta^'l 3 Ui. f5]n4>JS 
SStSl 3 4<DP*9ffl'JtC[^t^/ciDi±CCifilS$n/c^-^ 
t:7 ^Ji/Ai 2 4Ccig^^$n-ct^S. t^ccijiB^f SJ:^ 
oc. =^1- ur::? '<>>t'A 1 2 Am^^mv ^;i^A±Ccig|^^ 

n/cmmK*^c (^^••:; k^^o) twmmi 3 st^mo 
ri^Sc ^i^e)tffl¥Ba>'^'>:7•l 2 73?p^E)<Dmmft-^ 

rt^[5S2l^a 3 0 4d<=fct>*+i' ';t>' ^;i/A 1 2 a(d^^ 
y \'(^cm^.LXi^^^yy'mmi 3 2^:frLx^mi^'^ 
•:;:7*i 2 2cce3i$nSo tfc. mmmi3 3i:t. 

'JTT^^.'UAl 2 4i*^tt^-:; >'*1 22 t^imt 
So 115 4 0C«^^tiTl^i^cCl^7!?^. ^i-UT:?^ 

JUA 1 2 4 t'iJS®S« 1 3 4 <!: ^^iJ(7)}g«Jl^J: 
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[0 42 7 ] s/c. mmmtR i 3 4(o\^U(^itmi^v^ 
1 2 so^mMm^tmmiKitiiL. i^mm i 3 o 

5*3j:t/rtspie^i 3 I ^ifTLxmmmtiLhhi^mm 10 
mficcn^^n. rt§p@s*f. 1 3 ommom^y 

[0 42 9] ^/c. ^^f*^*:;:?'! 2 2^HtfJ:^(C^^ 
>; T ^ ;b A 1 2 4 (7)±^M±tCiiK1i@ 1 2 6 b 

[0 43 0] ]^mmm 126b d: 0 (^^Zstjmmm 
1 3 5*5i2gs$nri^5, ir.:tiJi^oMi 3 bit. ^mi^ 20 

^ y 1 2 2 i E®S« 1 3 4 «t CDra^tDCDS^^ii^p-r ^ 

[043 1 ] tG^j^foM 1 3 5 (ommmmt^mmm 
[0 43 2] i^^iimmm 1 3 5 tc«. mx^tm^m^^L 

[0 43 3 ] ^/c, ^jV'\22 t]^^Mmm 1 

3 5 t(ommmc\tx.^^^i^m^mmm^n^. 

^ttx^j:^ h-7-(DftSJ!ii5gm^*^2. TxiO-^T* 
^OtC>ft U . n >(D<*ait'5S^t**^ 3 , 1X10-^ 

[0 43 4 ] ^Jr-ixtC^dl^^T . i^-^StO^t;^ 

:7*i 2 5:^5ieis^nri^^o ^/c *2g(*^'vr7'i 2 2 
<biSiDS« 1 3 4 ior)rHi<Di^j£:.;^?;{>^;^^ < 0 . mm« 

[0 43 5] SSSm® 1 2 6<DgtgtJ±aiL/cilO'C^ 

0. iSisms 1 2 6 tirtspse^a 1 3 1 ^£:-f\{yX]mm^ 

J^lyy'l 2 5tSM-^e3^ffl*Ba^^^>7*l 2 TCOiilll^ll 50 
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Ti^^PiBjg 1 3 0 mm<Dm^m y ^ x^j^ oct^m 

mm^m^^>y'\ 2 b^6j:mMmximm^m^'<yy'i 2 
li^t. M^m^y'vyh^ntc^if-Ti-^-h't^cmm^ti 

[0 4 3 6] tfc. fifi*tC*5tirMCPfii5t(-^QFPtC 

CPt-gjtCDKmSiiJc^^Tp 115 btC^dl^Tti. locD 
>'^*•:;>r->^l 0 7F*9tC3o<D*®{*^ •;^:7'1 0 2 a. 1 

0 2 bfcJ:C^'l 0 2 c^^S^mi2htiX^^^:^tl. tUfli 

1 0 6rt4±$nTl^^c 

[043 7] --piJiUr. ^j*^^;'>''l 0 2a. 10 

2 c^^SRAM. ^^mit^yy'l 0 2 hi)^y 
EPROMr^-6o 

[043 8] ^^mw"^ -J yj^iitp^mm i o 9 tc<i: ^ 
-vi \2^ifxi.xmv)-\'U \ i^^cj^^u^n^. 

[0 44 0] L^^LfX^'^^^ QF P('^^^;^:7*MSCcl:b^ 

[044 1 ] CCDcfc^tC, CS PCCUT^QFPiCUr 
^^^^ ^3 . 5 etc. MRAM6C:fdl^Tti. ^J'ldP 

[0442] <H-2. ^gi«fiX>t^T. Eise-me 
b^m^^xmm(or^m8ifCi^^MRAM2 o o o<d«^ 
(,cr>i,^xmm'r^. 

[0 44 3] ^5 6tCMRAM2 0 0 0<D@immfSL^. 
^ /cl3 5 7 CCM R A M 2 0 0 0 ^T^mi^-' h n^fcW-^m 
JSc^^fo t^-^. 115 6 mbl(<Ut5\r)^k- AWrC 

( 0 4 4 4 ] 115 6 CCTf^-r cfc^tC, MRAM-fe;UTU^ 

1 2 2«, (N i aoF e,o) ^CDlSSK^iD 

[0 44 5 ] JIS$«^SHBcDM5f4ibr. l^iAt^MRA 

aH'cr)fl!2tC>^->'N'-7Ci>f (MOsN i 79F e,^) ^^^^ 
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[0446] mmts H B(0[^mm(^m. iji-pi^fix^ 
jz^Mmum 2 3 5 {t^mw^ :?* 1 2 2 tmmw s 

^fm[52 3 7 9\-m^2 3 7 CD-:^i^^lS9±^ffi 2 
3 8 3'lt*^P2 3 7 (Dffe:^iS^S oralis 2 3 6 

0'5^Fmi5 2 3 7(DrtM^Se^$n-Cl^'2>o 
[0448] ^ /c. TBPffi 2 3 6 tCiiPf^PSI5?J)^H^C:f 

[ 0 4 4 9 ] -ir^t^ 1 2 9 &3:^jSfttMCD?it^^ Aj: 

^(omn^^-^^h^mi^^yy'i2 2^mLfcmmw 

[04 5 0] 2 Qi^rmkiiSHB^il^mU 

mmcommxmfSL^n^mmti i 2 8:j()^i5is:$nri^ 

[ 0 4 5 1 ] 1 2 9 CDl§P§P««J^^W^CtiJg 

®SSl 3 4icJ:-:.rSt)n'Z>„ 3 40 

OTi-^^Ei^ffl•^Ba^^'>:7•l 2 7;05ieis$nTi^'5c j^cC 

4b\ JSSS«1 34U^i' yr:7 2 4^TBP« 

2 3 6^^c^^$n/cg^^SRJCCi:«9@5E$n€>o 

[04 5 2 ] igfflSSi 34(*. i^mm^m^^>y'i 2 30 

5 4dJ:0'ff-^ei^ffi*Ba^N^>:7* l 2 7 ^rtSPcDtf ^Ccm 

mfl^tc^j^r-sisiftcoi^gpieii 1 3 o:tdci:a' i 3 i 

[ 0 4 5 3 ] I^^Pieja 1 3 0 :fo<t 1 3 US , fSJtl^iJS 

3 1 ti^i- ut:^ ^ Ji/A 1 2 4±6cie^$nrc^^ 

3 6tcm^&^ccjg,^$nTi^^o 

[045 4] ^fc. \^mm 1 3 1 iSffiats 134 40 
<D\^s^icm^i2^^Hfcm»'cmfSL^ti^mmmm 1 2 6 

mt. s-rbh\HU^iui 3 o^J:^i 3 1 tm—& 

X^LXl^^^ 

[0455] tj:^6. mmm^'^ 1 2 6 JitmmmiiL^^i.>{t 

[0 4 5 6 ] mma^yy'l 2 2(DXl^t}mi^ttj:^^ 
y y'm% 1 3 2 ^ y T :7 ^ A 1 2 4 ±Ccmi-i 6 50 
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tixi^h^^ :^\= (y ^ }ij>>mM) ^cfijgccjgM^n. ^ 

Ijr^^ i;y:7 ^;l/A 1 2 4 ±tc^s ^--x.> ^'^ nr ^ 
;bAm®i5ckO'mmSBS^:/M/rrt^Pi2jfa 1 3 0 

mM^(>cm^^tiXi.^^„ ^cfc, F^gpiBs?^ 1 3 0 «ft-^ 
[0 45 7 ] mmiimm^m^^>y' i 2i{t. 
x$)^. &mmmm^^i^y'i 2b{ti^mwsHB<om& 

[045 8] IEI5 7CC^r<fc9tCSaffi^Ba>'^*> 

y 1 2 5 mE^emm^m^^iyy' i 2 7 ^atf j: ^tciB 

[0 45 9] 3^cC*5. ^f#e3Mffl^Ea^^'>:7*l 2 7:tecfcO' 

miSffi^ffl^^>:^'l 2 5^3:. JgffiSffi 1 3 4 ^ciijn^^i^:; 

mm^'^yy' i fl^^i*? w:^)D^^l£;;^^^&j^T^Cli:3^?5r' 
[0460] <H-3. ^S:^i£>:*:cc. H 5 8 --^ 6 

2^ffii^rMRAM2 0 0 ocom^^y^'^ommc-oi^x 

mmt^. J^cC4o\ IE15 8-116 2tiMRAM2 0 0 OO 

^^:^^^m^fi^^c7T^-r ^OT'^ 0 . Hi 5 6 tc^-r+«iS 

[0 46 1 ] 115 8 CC:rdl^r. 1 3 4 CD±SI5iC 

^-i- 'jrr? 1 2 4;!)^Jg«^tir. ^ yr:? 

Al 2 4±CCjr.^MWi2 2 3;05g«$nTC^'5o 

[0 46 2 ] )4>;^)^t^pM2 2 3 mmmit^t^i,^ ^ 

Ur:^ ^ 1 2 4^c^C:f 6ti/c:7 ^ )VM.m&2 1 9CD 

M2 2 3 tcm&?f:^J^«iDtg 2 2 4 tiX^ ^ . M 

2 2 4rttCt^Mi5f*SHB(DTSP«2 3 6 (^5 6) 
ie^$nri^-5o tJ:^. iS2 2 4rttCTa5«2 3 6;J?^12 
i^$n;^dflS^*lI6 4 (a) . 116 4 (b) ^C^-To 
[0 46 3] ^fc. mml't'^mt^^K m(DX^^X\ M 
2 2 4^}Q'^xmmitSHB(09m^^2 3 1 m4 6) 

[0464.] rj::i6. jtMmum2 2 3 mmmix^t^: U 

X\.^^<DX. Mb 8(.Cfjk'rxys\^^J:aY'Ji\^('Cir$l^X 

[046 5 ] mmi*x^^=^^ vry -y;1/A 1 2 4±cc 
m^^titcy H ;uAmti2 1 9 mmu i 3 o 

hxmm^mm^m^^yy \ 27 lamu^ti^. 

[046 6 ] ?:j::fo\ 'JTy ^ 2 4±<Dy -< )\y 

A«@2 1 9*5<J:0'l^a51Btil 30^mM^^^-^^^^ 

r^ctx\ ^^^-^y't^^-y y'mm t omm^ii^^c 
[ 0 4 6 7 ] ^ »;t::' ;i/A 1 2 4^c^3:. y ^ )i^Am 

ti2 1 9<DmamM i 3 s-fj^m^ccn^^^nxi^ 

^mm 1 3 3 1^. ^mit^ yy'i 22^^-vVry 

JUA 1 2 4 tm^-^ ^tc^<Dh(DX$>^o 
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[0 46 8] ;xtc. ^5 9tcinrxficc4c5c^r. mm» 
^ -jy'\ 2 2 CDS 9^ V -y'mMi)^. ^-v ')ry ^ )\y2^ \ 2 

[ 0 4 6 9 1 0 6 0 1^^. 1^ 5 9 i^Cfr^'t^mMJSMmSL 1 

3 4^a!f5$-y-/-ctt.@.^7T^UTfcO. S®S^134CC 
ti^i1tJf^(D.^BB^O-^'ff^!S?L2 1 1 j^^iBi^^nrc^^o 
rtgPiaS 1 3 O^ScfcO' 1 3 1 (US 6#BS) ('i^Ba^O 

>'*JJJ^?L2 1 icDrtUffitcdtLrfcO. igoifir^ffl 10 
>'O:7*0iS?L2 1 \n^'=^m^^:^y'-h^i^^ht. ^ea^^' 

>:7'<bF^a5igSgl 3 0:teJ:O'l 3 1 ti)^mM.mc^m^ 
[ 0 4 7 0 ] lEie H^. ¥Ba>'>*>-:7'^^^?L2 1 1 ±CC{t 

[0 4 7 1 ] -eur. l^:^:;bMfoli2 3 5 ((E!5 6) ^rt 

^ik. ^JSM2EO/^*■:;-^r-t^l 2 9CC#AL/, fitrHlCCtSifli 20 
moy^stm^-KK-thctX. 116 2CC7f^'r J:^ccgra 
CC. <t-^G3^ffl4^Ba>'^'>::?* 1 2 7 *5j:omi5ffi¥BB>'^'> 

2 5^W0/c1«^^ff 
[0 4 7 2] CCX\ EI6 3. 1164 (a) 4octt/[16 

4 (b) ^ffiC^r. ili5f*SHB^tf^T^TSI5S2 3 

6<h. )x:.f}mm2 2 3(owmmm^mntho u 

[16 3«. 115 6tC:fdt:f^B-B^fr(0©[B§C7)a^® 
mf&^nsL. 1164 (a) :tdJ:C/^6 4 (b) 116 
3 CC *5t:r ^ C - C j^*5cfc D - D ^rcDKM+S^^Tj^ 0 
ri^^o 30 

[0 4 7 3] 116 3tC.^-rJ:^tC. T0PtS2 3 6 tJ*:* 

3 4ffliJtC(3:. ®S5ffi^Bg>'^'>:7•l 2 5^cmmfi^ 
tCjg,^-r ^*&?f^I^t«<Z)Si5mtl 12 6 (H 5 6 ) :?:?5|ei^ 
^n^o ^cC*5. jtS5^@l 2 6©^h?f$^ffitiTg[5S2 3 
6 (D^Jf^TTffi i Bgf5] D r ^ ^ . 

[0 47 4] i^cf^cs. jS:.;bifSfnM2 2 3 t^iSISftS H B© 
fll2 3 5 (US 6#as) ;&^®i5f*SHB(Ol^fFJJ:^f*tCie 

^anrii-^cor. ^^mw^ v y' 2 2^ i t^^M{i^^ v y' ao 
2 3 2\,cmt>^m^t-^hoi:L<)i^{S(^x^ 
[0475] <H-4. \'^mn^>]:^i±.im i^tcntm 

?f^M8tCf^^:5MRAM2 0 0 0tCj:*lt^. MRAM-fe;b 
T b ^^0¥^<*^ :7- 1 2 2 ^5^FgP«^3&^^E>iii5f 
'2>®i5f*SHBT'Strct^^cb/cCD-C. mm^^c^v) 

[047 6] ^/c. j4>;^l,^fPM2 2 3:^^gS5f*SHB(Z> 
(DM%^C\it]tt)Mm%2 3bt^t^m.^tlXK^^<DX. M 50 
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RAM 2 0 OO^IXO 

t^^^mW^'^vy'l 2 2^Cjin^^C<i:^fg:«rt5c 
[047 7 ] <H- 5. ISjf^^iJl >3!i:fe. ti±l5ie.§U/c 
MRAM2 0 0 0r«. ^&'rh'=¥'Mit'^ vy^\t\r>t 
bXTViLfc^K 116 5^C7p:-rMRAM2 1 0 0CDJ:9 
tC. . M R A M Hz ;UT U <Dili2|5]SS:td cfc U^mm^y' d 
i5?3:)^'^^n/ci|^2g(*^-;; y 1 2 2a (^d^^yyl (D 
±CC. MRAM'te;br U>f^^tP¥2g(*5^';':7'l 22 b 

[0 4 7 8 ] mmi^^ 7' 1 2 2 a (JM^ffitC^ y'M 

m^m^. ^m»^ vy'\22a t^mi^^ vy'\22 
M^orBiccgfi^^n/c+i- ur^'V Ji-A i 2 4 

^/c. •;; 7* 1 2 2 a i^iif*^^ "i?* 1 2 2 b i 

\x^mm \ 3 3ccj:oig«@^?n€). 

[0 47 9 ] J^d::td. ^^($5^ ^'^ 1 2 2 a t{%^^^m 
^Ba/N'>-7*1 2 7icD^m6^i^^}S!^«. E6 5CC7r:^4i 
^i*^-:; >'"1 2 2ift-^e3tffl^ffl>'0^"l 2 7 iCDig 
,^il5] Dr^O. ^^i- •;t::' ^ Jl-A 1 2 4:;i)^'^i' ')ry 
-r;L/Al 2 4 a i:^j:ori^'^,^.Ji^5^HSMRAM2 0 0 0 
i til5] D r ^ ^ CD T'l5E 9^ ^ Bgr ^ . 

[048 0 ] ^/c. ^^f*^ 1 2 2 a i¥^f*5=- 
:7*1 22 bits. ±TMf^^iMtcigt§:Lr ^MC^o -ecD 
i^^^cti. ^zii*^' vy'\22\i (DPh^c 5^ 

[ 0 4 8 1 ] ^/c. ^2if*5^ :7* 1 2 2 a i^igf*^ 
>'*! 22 b iCDffl^^t>if^J. < <h ^ 1 -7* 

tcMRAM-fe;i/rp>f?:>^iets$nt:iintm<. ^^oco 

[0 48 2 ] 116 5tC7r:-rMRAM2 1 0 0 Ti*. MR 

"^^Ic^mW^vy'X 2 2 aiMRAM-fe;l'TU>('^^ 
tf^^zgf*^-:;^'! 2 2bi^j3iJ/7CcSSi^L. ffl^^:b-t± 

JF^ffi?ajg^^®{l:T'^^. ^UT. mmW'^yy'122 
afcctCKl 2 2 b^^iJ^tclSig-T'S/ces!). $i3^Xfi5^?^^>* 

[048 3 ] <H-6. ^ff^i?iJ2 >1I5 6tC^-rMRA 

M2ooo-cii. MiSflss HBcDtmcc. ^Mm^w^m 

li/c*^ ^(DR^dO^I r (-fV>^»^A) ^2 0 — 3 0 

atom.^^ti' I rUnmco^m&itw^mi^xhmmo 

[0484 ] $/c. 116 6 tC7T^-rMRAM2 2 0 OCDcfc 

9tC. iiS5f*SHB^. ^SMttf*! 3 eaiJ^^^SHttf* 

13 6b t(D^mmxmfS,LxhB:i.K ^<om^. j^m 

SIS 1 3 4 *<DiSS5mH 1 2 6 1 2 6 

a<i:S^.^5Htti* 1 2 6 hCD-^mmtt^o tSiio. ^HM 

[0485] 
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[0 4 8 6] :^'RBMt^c%:6m^^2i^m(omm^mmm 

h iff 1 J: urn 2 (Dmm^m ih^i^m2 (Dmm(>c 
s-r c ij&^T^. mm. h >^^)\^m^(Dmit<oi^\^^mt 20 
[0 48 8 ] :$im^l.ciJf^^Mmm4M^m(ommm^m 
co^ 1 '-^4(DM0S h^>t;^;^^rt8^"r€><Dr. M 
[048 9] :^mM('cmhtmmb^^m<DmmE^.mm 

4d<=tCXIg2CDMOS h ^>i^>^^T«ia;0. S2<0^»P 
2gmM©^=^cC-Sm3*5j:0'll4(DMOS h 
^>>>::^:$?-Ct«jS;T^CDt?. H 1 ^oJ: O'^ 2 CDMO S h 30 
'7>i;^X *5J;D^'II3*3<^0'II4 0MOS h "7 

[049 0] *:ffeH^tCf;S^ft«l|6iBig(DemiBl:S^^ 
cedents. 1^1 :}dcfcC/|^2<DMOS h^>>^;^^COm 

[049 1 ] :^m^ici^^m^minm<DmmEwmm 
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[049 2] ^mM^^iJh^m^mst^mom-m^m^mm: 

[049 3 ] -^mm^i^^hmit^m^tzm^mmmmm: 

[0 494] -Js^mm\ihhn^m 1 oistSccDS^^ieif.i^ 
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